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INTRODUCTION 


This volume will contain the eigenvalue data that was obtained 
upon which the results of the stability analyses outlined in sec- 
tion 3 of the final report are based. Unless otherwise specified, 
all of the stability data was obtained for the Inside-Out Gimbal 
(lOG) system configuration. However, due to the similarity between 
the lOG and tie Coincident Gimbal system configurations, the data 
essentially applies to both. In addition, this volume will con- 
tain IPS earth point tracking time histories at various orbital 
altitudes that were not included in the main body of the final re- 
port. Unless otherwise specified, this data was obtained for the 
Coincident Gimbal System configuration. 

Table 1-1 defines the noraenclature used for the input para- 
meters in the eigenvalue algorithm. This nomenclature is the same 
for all of the eigenvalue runs. A full parameter listing precedes 
groups of eigenvalue runs which apply to the first set of eigen- 
values immediately following the listing. The parameters that 
were modified from the run immediately following the full parameter 
listing are listed below or immediately after the eigenvalue print 
out and applies to the following set of eigenvalues. The parameter 
changes that apply to the third set of eigenvalues following the 
complete parameter listing are printed below or immediately after 
the second set of eigenvalues. The same procedure is followed 
until the next complete parameter listing is reached where the 
procedure outlined above is repeated. In some cases there will 
be two or more values for the same parameters in the full listing. 
The parameter values that are actually employed in the eigenvalue 
determination are the last set of values for a particular set of 
parameters in the listing. 


Table 1-1. Definition of Computer Printout Nomenclature 


Ml, M2, M3 = m^,m2,ra2 

= 

Mass of bodies 1, 2, and 3 respectively 

J1X,J1Y,J1Z = Jix»'^ly’'^lz 

= 

Inertia of body 1 (i.e., orbiter) about 
the X, y, and z axes respectively 

J2X,J2Y,J2Z = J2x»'^2y»‘^2z 

= 

Inertia of body 2 (i.e., IPS pedestal) 
about the x, y, and z axes respectively 

J3X,J3Y,J3Z = 


Inertia of body 3 (i.e., telescope) 
abput the x, y, and z axes respectively 

SR1X,SR1Y,SR1Z = rix^’^ly^’^lz 

= 

X, y, and z components of vector distance 
from pedestal CM to gimbal hinge point 

SR2X,SR2Y,SR2Z = ^2x’^2y*^2z 

= 

X, y, and z components of vector distance 
from gimbal hinge point to telescope CM 

AIJ = a . . 
13 

= 

Coefficients of direction cosine matrix 
defining the transformation from body 
3 to body 2 coordinates 

R120X,R120Y,R120z = R]^20x’ 
^120y’*^120z 


X, y, and z components of inertial 
vector describing the distance between 
the shuttle and pedestal center of masses 
when isolators are in an unstressed 
state and system is inertlally fixed 

RE20X,RE20Y,RE20Z = Rg20x’ 
^20y’^20z 

= 

X, y, and z components of inertial vector 
defining the distance between the pedestal 
CM and the suspension center of elasticity 

GDX,CDY,CDZ = D^,Dy,D^ 

= 

Suspension linear damping coefficients 
along the x, y, and z axes respectively 

SDX,SDY,SDZ = d^,dy,d^ 

= 

Suspension rotational damping coeffi- 
cients about the x, y, and z axes 
respectively 

CKX,CKY,CKZ - K^,Ky,K^ 

= 

Suspension linear stiffness along the 
X, y, and z axes respectively 

SKX,SKY,SKZ = k ,k ,k 
* » x’ y z 

= 

Suspension rotational stiffness about 
the X, y, and Z axes respectively 

OMGNT - 0) ^ 
nt 

- 

Gimbal torquer first order break fre- 
quency 

OMGNS =0) 

ns 

= 

Rate gyro natural frequency 

ZETAS = C 

s 


Rate gyro damping ratio 


1-2 


Table 1-1. Definition of Computer Printout Nomenclature (Concluded) 


CKRX,CKRY,CKRZ = 

= Eate gain about the 

X, y. 

respectively 


CKPX,CKPY,CKPZ = K ,K ,K 

= Position gain about 

the X 

px py pz 

axes respectively 


CKIX,CKIY,CKIZ = ,K_ ,K_ 

’ * Ix ly Iz 

= Integral gain about 
axes respectively 

the X 


Symbols given after computer nomenclature correspond to those 
same parameters in the model derivation outlined in section 2, 
report. 


and z axes 


y, and z 


yy and z 


used for the 
0 of the main 
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SYSTEM STABILITY AS A FUNCTION OF CONTROL LOOP BANDWIDTH FOR 
VARIOUS TELESCOPE LOOK ANGLES 


The data that follows shows the IPS eigenvalue dependance as 
a function of pointing control loop bandwidth variation for tele- 
scope look angles of 0, 10, 20, 40, 60, and 90 degrees. All other 
system parameters remained constant. 
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SYSTEM STABILITY AS A FUNCTION OF CONTROL LOOP BANDWIDTH FOR 
VARIOUS TELESCOPE LOOK ANGLES 


The data that follows shows the IPS eigenvalue dependence as 
a function of pointing control loop bandwidth variation for tele- 
scope look angles of 0, 10, 20, 40, 60, and 90 degrees. All other 
system parameters remained constant. 
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3. SYSTEM STABILITY AS A FUNCTION OF GIMBAL TORQUER TIME 
CONSTANT VARIATIONS 

The data that follows shows the IPS eigenvalue dependance 
as the gimbal torquer time constant varied for zero and 

60 degree telescope look angles. All other system parameters re- 
mained constant. 
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4. SYSTEM STABILITY AS A FUNCTION OF RATE GYRO DAMPING AND 
BANDWIDTH 

The data that follows shows the IPS eigenvalue variation first 
as a function of rate gyro damping ratio (Cg) for the nominal natural 

frequency of 163.4 rad/sec, and then as a function of rate gyro 

natural frequency keeping the damping ratio constant at 0.5 for zero 
and 60 degree telescope look angles. 
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-0 133S067D 01 
0. 1313342C> 01 
-0 l:?13<3420 01 
0 79023320-01 
"U 7302'C’ .-20— vl 
0 152144S0- 03 
-0 15214430 03 
0 00000000' 00 
0 000000tlO‘ 00 
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0. 0080800D 00 


2 

0 3850-'* 45f‘ 01 

0 9201625D 01 


J. 

0. 3058445[.i 01 

•0 9201625D 01 


4 

-0. 10007S7D 02 

0. 0000000D 00 


5 

-0. 1133552D 01 

8 1820405C- 01 


6 

-0 1133552D 81 

-0. 1S20405D 01 

o o 

“? 

-0. 2022400I- 03 

0. 1707038D 01 


C‘ 

-0. 2022400C' 01 

-0. 1 70703 8D 01 

^ § 

9 

-0. 14948541-02 

0. 7902783D-01 

Q 2 

10 

-0 14'^4054: 82 

-8 7902^S3D-01 

2 a»- 

11 

-0 125/2731 03 

0 0O000O8D 00 
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12 

0. 2974512l 01 

0. 91O0552D 01 


13 

0 2974912D 01 

-0. 9100952D 01 


14 

-0 3832471 [ 01 

0. 0000O00D 00 

^ § 
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-0. 2034576D 01 

0 1712672D 01 
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1£ 

-0. 2034576D 81 

" C. 61. 


17 

-0 1133441D 01 

0, 18134710 01 

Eo 

IS 

-0 11334 41D 01 

-0 1S19471C' 01 


19 

-0 14939361-02 

0. 79029330-01 


20 

-0. 1493936r-02 

-8 790297/0-01 


21 

-0. 1256585D 03 

0 000000OD 00 


22 

0 16614651 01 

0. 75554300 01 
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24 

-0 6959626D 01 

0. 0000030D 00 
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26 
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38 
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0. 00000000 00 
0. 17502140 01 
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0, 18172140 G1 
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0 14820070 02 
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0 17582830 01 
-0 17582880 01 
0. 18161640 01 
-0 1S16164D 01 
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8 1077255D 81 
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14 
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21 

22 

24 
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27 
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-0. 1242512D 02 
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-0 2249240D 02 
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-0 207SOGSD 01 
-0. 1127361D 01 
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-0 295348CD 01 
-0. 2953430D 01 
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-0 2032279D 01 
-0. 1127S71D 01 
-0 li?7871D 01 
-0 1492325D-0I 
-0. i-i32S25D-02 
-0 12431220 02 
-0 10265S4D 02 
-8 102o5b4D 82 
-0 3001S82D 01 
-0. 24687720 01 
-0 24667720 01 
-0 29920000 00 
-0 29920000 00 
-0. 42000700-01 
-0 4200070 l‘-01 


OMGhT 
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OMGNS 

0. B17000'3E 02 
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0. 24902010 02 
-0. 24302010 02 
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0 17848280 01 
•0 17848280 01 
0. 1S157520 01 
-0 18157520 01 
0. 79027820-01 
■2 79027S2I>-01 
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0. 2^720720 02 
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0 1S1462S0 01 
-0 18146280 01 
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-0 79028220-01 
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-0 113SI126.::- 01 
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-0. 20993590 01 
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-0. 38219910 02 
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0. 57353270 02 
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17 
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ZET0S 
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0 IS-iOPOE 05 
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0 8764O00E 05 


SYSTEM STABILITY AS A FUNCTION OF RATE GYRO DAMPING AND BANDWIDTH 


CD 

20 

CKIX 

0 124000&t. 

0b 

0. 

CKIV 

1105O0OE 

08 

OKI 2 

0 1384000E 06 

CD 

3 

fill 

0. 5000000E 

00 

0. 

fll2 

000000GE 

00 
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-0. 8660000E 
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CD 
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1 

O. 

3 

4 


8 

5> 

10 

11 
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13 


I 
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15 

16 
1? 
IS 
IS 
20 
21 
C.C. 

24 

25 

26 
■“•7 


20 

30 


PERL 

0 1520174D 01 
0 15201 74D 01 
-0. 1174472D 03 
-0 S127119D 01 
-0 2294045D 01 
“0 22S4045D 01 
-0. 1092050D 01 
-0 109205OD 01 
-0. 2227320'; '-02 
-0 2227320['-02 
-0. 2S92000D 00 
-0 29S2000D 00 
0. 9970O44D 00 
3 3970e44L> 00 
-0. 1193486D 03 
-0 5173118D 01 
-0 2403131C> 01 
-0. 2403131D 01 
0 1335166D 01 
0 1335166D 01 
-0 11S1243D 83 
-3 7112946D 01 
-0 233942-3D 01 
-0 2339433D 01 
-0 10920690 01 
-0. 1092O69D 01 
-0 4263933L-01 
-0 42633331-01 
-0. 22279S4D-02 
-0 22279S4D-02 


IKPG 

0. 1604105D 03 
-0. 1604105D 03 
0 0000000D 00 
0 00O0000D 00 
0. 2039668D 01 
-0 203966SD 01 
0. 1793734D 01 
-0 1793734D 01 
0 965005SD-01 
-0 965C05SD-01 
0. 1077255D 01 
-0 1077255D 01 
0. 16104297' 03 
-0 1618429D 03 
0. OeOO0'30D 00 
0 0000000D 00 

0. 2315201D 01 
-0. 2315201D 01 

0 1606337D 03 
-0 160I6337D 03 
C OGuOSyoD 08 
0 0080000::' 00 
0 2103086D 01 
-0 21O30S6D 01 
0 1792433D 01 
-0. 1792433D 01 

01. 4214316D 00 
-8. 4214316D 88 

? 9649972D-01 
-0. 9649972:.’-Cl 


CD 

17 
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9. 125700OE 03 
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£ 1634000E 03 
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0. SS4S47SD 00 
0. 684S478D 00 
-0. 117^i02S''‘ GI 
-0. 3135120LJ 01 
-0. 22948S4D 81 
-0 2294064D 01 
-0. 10'52046D 01 
-0. 1092C4SD 01 
-0. 2227I2OC'-02 
-0. 222?:<20D-02 
-0. 2?'92O0O[J 00 
-0. 2992O00D 00 
0 165:5380 00 
0. 165353SD 00 
-Pi. ll'AHSlD 03 
-0. 5176772D 01 
-0 2403418D Cl 
-e. 24034 ISD 01 
0. 50112341 oO 
0. 50112943 00 
-0 11S0833D 03 
-0 71154203 01 
-0 233948£C‘ 01 
-0. 2339488D 01 
-0 1092O65D 01 
-0 1092vc'5D iJl 
-0 4263933D-01 
-e 4263933D-01 
-0 2227984D-02 
—0 222 "^ 9 ' 84['— 02 
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0 1603761C 03 
“0. 1603761D 0D 
0 0 O 0 O 00 OD 00 
0. O00O000D 00 
0. 203'9486D 81 
-0. 2O39406D 81 
0 17937360 01 
-0 17937360 01 
0 965005SD -01 
-0. 9t.500530-Ol 
v0 1077255D 01 
-0. i0r?255D 01 
0. 1610151D 03 
“0. 1610151D 02 
0. 0000000D 00 
G. 00O0O00D 00 
0. 2314801D 01 
-0. 2314301D 01 
0 lc'0t>yl7D 03 
-0. 1606017D 03 
0 OOrP-OCOr' 00 
0 0 O 0 O 00 OC' 00 
0 2102771D 01 
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0. 17924413 01 
-8 17924413 01 
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-0 4214316D 00 
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-0. 1601 961D 03 
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-0 11774203' 03 


0. 0000000D 00 
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23 

-0 2339919D 01 
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-0. 1092037D 01 
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-0. 1165081D 03 
-0 82S3278D 01 
-0. 2294393D 01 
-0. 2294393D 01 
-0 1091984D 01 
-0. 1091984D 01 
-8. 222732CD-02 
-0. 22273.20C-02 
-0 2992000L 00 
-0 2992000D 00 
-0 14936550 02 
-0. 1433655D 02 
-0. 118645'’D 03 
-0 5244169D 01 
-0. 24085170 01 
-0. 24085171 01 
-0 145506.2D 02 
-0. 1455062D 02 
-0 1172"’C5' 03 
-0 7239025D 01 
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0 
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SYSTEM STABILITY AS A FUNCTION OF TELESCOPE MASS AND INERTIA 
VARIATION 


The data that follows shows IPS eigenvalue ® 

function of telescope ness and inertia variations a ^Intlng 

control loop bandwidth which is kept constant at 2 Hz. »ese 
llllZs were perfomed at zero and 60 degree telescope look 

angles. 
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04 


I 

NJ 


m 


PHfit 1 1 


SYSTEM STABILITY AS A FUNCTION OF TELESCOPE MASS AND INERTIA VARIATIONS 


I 

ro 

Cn 


I 


:.nl. 

ir.-^G 



-• 

‘■’B rJ^C^ 0.1- 


o_ 

2 

- 0 

S2;y535U 02 

--►J i . i-M tr-L* 

y.. 

“• 

- .'1 

1 :r ■ \ r . 

U'-’T 

^ j w *. 

4 


t2''iSi'4u' 00 

.1 ^;ti-yoo7D 

01 

5 

-kI 

6253bS4[' 00 

-G. _.Uc.080?'D 

O'*! 

e 

-0 

10‘ S285[> 01 

0 1777594D 

01 


-t? 

102S2S9D 01 

-0, 177i‘..vr43 

01 

8 


4324384D-01 

0 4543160D 

00 

■3 


43243S4D-01 

”0 45431b0[' 

80 

J.0 

-e 

2051'SOC GJ 

0 8006000D 

00 

11 

-Q 

29jt.‘'?00C- 00 

■r' 1077255D 

01 

12 

-0 

00 

■0 i0'f “255D 

01 

13 

-Cl. 

3204o6iL' 02 

0 1401352D 

C’3 

14 

-0 

8204 6S1D 02 

-0 14:-1352[' 

63 

15 

-0. 

12217023 03 

0 O62’O60 3C' 

00 

16 

- 0 . 

5157427D Oo 

0 29138byL> 

01 

17 

-e. 

515^427D 00 

-0 29138SSD 

01 

IS 

-Cr 

193739SD 01 

f 0060O00D 

010 

19 

-C*. 

10366S9D 01 

0 l7i?2732D 

01 

20 


103o6Si?r' 01 . 

" 'C. i*' r 

01 

21 

-C' 

4'^ a 1 7'7f- 3- 01 

0 4542732D 

00 

c>r> 

“C* 

49410760-01 

-0. 4542732D 

00 


“0 

470G150D 06 

0 1353649D 

01 

24 

-0 

47001500 00 

-0. 1353649D 

01 

25 

-0. 

82*^99030 02 

0, 1367493C- 

03 

26 

-0. 

82S9903C' 02 

-0. 1367493D 

03 

27 

-0 

11265S1D 03 

0 0000000D 

08 

28 

-0. 

5620351D 01 

0 0000000D 

00 

29 

-0 

2413299D 01 

0 22'6215D 

01 

30 

— y - 

2413299D 01 

-21. l5'L> 

01 


5-26 


le-'i 
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lOGsra 

SYSTEMS REAL 

-TIME MONITOR-4 0 



PAGE 19 


lOG INPUT PftPAMETEPS 







CD 

1 

Ml 

0. SS54000E 

0S 

M2 

0. 195000OE 

01< 

0 

MS 

1242000E 

03: 

CD 

4 

J2X 

0. 145200C-E 

0: 

j;v 

0. 1224000F 

03 

0 

J12 

l^C-jcOE 

03 

CD 

18 

CKRX 

0 1107000E 

04 

CKRV 

0 9880000E 

e:< 

0. 

Cl R2 
12S5000E 

04 

CD 

19 

CkPX 

0. C92S000E 

04 

CKPV 

0. 2500000E 

04 

0 

CKPZ 

4382000E 

04 

CD 

20 

CKIX 

0. 62O0000E 

04 

CKIV 

0. 5525000E 

04 

0. 

CKIZ 

b920000E 

04 






L 'm ii i Z w t 


10/’17/75 



L5 


■ 


era cri 




r~ 


SYSTEM STABILITY AS A FUNCTION OF TELESCOPE MASS AND INERTIA VARIATIONS 

. 25 44 lOGSTE; SYSIEMS kERL-TIME M'‘irJITOR-4 6 PRGE 26 


+ + EIljENVflUJES 


NUMBER 


RERL 



iriRG 


1 

-0. 

S229282D 

02 

0. 

1392 142D 

03 

2 

-0 

82292S:'D 

02 

-0. 

13921420 

03 

3 

-0 

11970951.' 

03 

0. 

00000000 

00 

4 

-0 

11350671 > 

01 

0. 

32869190 

01 

5 

-0 

1185067D 

01 

-0 

3286919D 

01 

6 

-0 

105S24SL' 

01 

0 

17777260 

01 

7 

-0 

105824SD 

01 

-0 

17777260 

01 

3 

-0. 

2944579D- 

-01 

0 

35131480 

00 

9 

-0 

2944579D- 

-01 

-0 

■^■5i3148r:' 

00 

10 

-,jl. 

240-ilS4[.' 

01 


00 

001 

11 

-0 

29920OCf' 

00 

0 

» r‘ 25c*D 

01 

12 

-0. 

29920000 

00 

-0 

10772550 

01 

13 

-0 

8219225D 

02 

0 

13958000 

03 

14 

—ij 

S219225U 

02 

-0 

13953000 

03 

15 

-0 

120S940:' 

03 

0. 

00000000 

00 

IS 

-0 

99212281:' 

00 

0 

315-10340 

01 

17 

~0 

3921228D 

1^0 

-0. 

31540840 

01 

IS 

-0, 

2221649D 

01 

0. 

00000000 

00 

19 

-0. 

1057615D 

01 

0. 

17’27520 

01 

20 


1057615D 

01 

-0 

17727520 

ei 


-0 

295i299['' 

-01 

0 

35179591' 

00 

22 

”0 

2S53399C - 

-01 

■“ *y. 

35179590 

00 

23 

-e’ 

3511444D 

00 

0 

11923000 

01 

24 

-0 

35114440 

00 

-0. 

11923000 

01 

25 

-0 

3299862D 

02 

0. 1367514D 

03 

26 

-0. 

3299S62D 

02 

-0. 

13675140 

03 

27 

-0 

1126621D 

03 

0 

00000000 

00 

2S 

-0 

5531 241D 

01 

0 

00000000 

00 

29 

“0 

2429781D 

01 

0. 

.4 ^“*r. 

f J 

01 

20 

-0 

2429731D 

01 


22744S70 

01 
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+++++ 

lOG INPUT PRRRMETERS 

fi 

CD 

1 

Ml 

0. S85400OE 

05 

CD 

4 

J2X 

0. 2902995E 

02 

CD 

18 

CKRX 

0. 2214000E 

04 

CD 

19 

CKPX 

0. 735E.000E 

04 

CD 

20 

CKIX 

0. 1240000E 

05 


ti2 m: 


0. 

1950000E 

03 

0 283295 3E 

0: 


J2V 


.T32 


0 

264799SE 

03 

0. 2805000E 

03 


CKRV 


CKRZ 


0. 

1972000E 

04 

0. 2470000E 

04 


CKPV 


CRP2 


0. 

7000000E 

04 

0. S7840O0E 

0J 


CKIV 


CkiZ 


0 

1105O00E 

05 

0 1334000E 

05 


1 


Ui 

I 

NJ 

00 


SYSTEM STABILITY AS A FUNCTION OF TELESCOPE MASS AND INERTIA VARIATIONS 


10, '17,75 03:25:44 lOGblB 


St'STEM? RERL-TlriE MONITOR-4 O 


PRilE 34 


212 



NUMBER 

1 

2 


4 

5 

6 
7 
3 

Q 

10 

11 

12 

13 

14 

15 

16 
17 
IS 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 


*♦+ ♦'♦++.4 E I &ENVflLUE!:> ♦' H:|:+ + 


REriL 

-0. 8252b99D 02 
-0 8252599D 02 
-0, 1173367D 03 
-e 183S629D 01 
-0 1S38629D 01 
-0 2910575D 01 
-0 1072313D 01 
-0. 1072313D 01 
-0 17“’0'902D-01 
-0 1770902D-31 
-0 299:.‘88CiD 80 
-0 2992000:' 30 
-0. 82339210 02 
-0. 829'3921 l> 02 
-0 1126562D 83 
-0 5536423C' 01 
-0. 2429544C' 81 
-0. 24295440 01 
-0. S237754D 02 
—0 32377540 02 
—0 11382460 03 
-0. 155004~D 01 
-0, 15500470 01 
-0, 10"’2201D 01 
-0 1072201D 01 
-0 25047730 00 
-0 25047780 00 
-0. 17746360-01 
-0. 17746360-01 
-0 26055100 01 


IMBG 

0. 13837340 03 
-0 13337340 03 
0 00800000 00 
0 32563300 01 
-0 325o330O 01 
0 000 '10000 00 
0 17815990 01 
-0. IT 815990 01 
0. 27263&::D 00 
-0 27268330 00 
0 10772550 01 
-0. 10772550 01 
0 13674950 03 
-8 13674950 ©3 
0 . 00000000 00 
0 00000000 00 
0. 22735830 ©1 
-0, 2273:5930 81 
0. 13389270 03 
-0. 13389270 03 
0 00000000 00 
0 32315930 01 
-0. 32315930 01 
0 17775940 0x 
-0 17775940 01 
0 10150630 01 
-0. 10150680 01 
0 27268300 O© 
-0. 27268300 00 
0 . 00000000 ' 00 


SYSTEM STABILITY AS A FUNCTION OF TELESCOPE MASS AND INERTIA VARIATIONS 


10/17/75 03 25 : 4 4 I OGSTB 


SYSTEflS MONITOR- 4 0 


PfiGE 35 



lOG INPUT PflRflMETERS 








CD 

1 

Ml 

0 085400CE 

05 

0 

M2 

195O000E 

03 

0 

M3 

5365999E 

03 

CD 

4 

J3K 

0 5S0533SE 

03 

0. 

J3V 

536793SE 

03 

0 

J3Z 

523 0000F. 

03 

CD 

IS 

CKRX 

0 4428000E 

04 

0 

CKRV 
3944 800E 

04 

0 

CKRZ 

4S4O000E 

04 

CC* 

13 

CKPX 

0 1571600E 

05 

0 

CKFV 

1400000E 

05 

0 

CKFZ 

1749000E 

05 

CD 

20 

CKIX 

0. 24S0800E 

05 

0. 

CKIV 

221000OE 

05 

0 

CKIZ 

276S000E 

05 


SYSTEM STABILITY AS A FUNCTION OF TELESCOPE MASS AND INERTIA VARIATIONS 


le/ir/r’S 0?: 25 44 lOGSTB 


S'. -TEf'.S RtRL TIME MOr^I TOR-4. 6 


PRGE 42 


♦ EIuENVFiLUES ♦♦♦.++++4-.++ 


cn 

I 


213 


NUMBER 

1 

2 

3 

4 

5 


10 

11 

12 

12 

14 

15 

16 

17 

18 
13 
20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 


FEh^ IMRG 


-0. 

82?-;230D 

02 

0 

13‘=’247?D 

07 

-e 

8282330O 

02 

• »" 

137" ^720 

C’S 

-0 

11444200 

03 

0 

600.jU0UL' 

00 

-0 

4026567D 

01 

0 

00300001 

00 

-0 

2430819D 

01 

0. 

27S3450D 

01 

-0 

2430319D 

01 

-0 

t732450D 

01 

-0 


01 

0 

1. 36609D 

01 

-0. 

10322140 

01 


1^36609D 

01 

-0 

9S:?^70?C‘- 

-02 

0 


00 


93Si ^090- 

-02 

- f" 

:>iv S ^6<-. 

00 


29920C£*C' 

00 

y 

10^72550 

01 

-0. 

yyf 

00 

-0 

1077255D 

01 

-0. 

3299902D 

02 

0. 

1367493D 

03 

-0 

3299903D 

02 

-0 

1367493D 


-0 

1126551D 

03 

0. 

00CO000D 

00 

-0. 

562024-i[. 

01 

0 

0000orin[' 

00 

-0 

2413::01[.' 

01 

0 

2276216D 

01 

-0 

24ii:301D 

01 

-0. 

22762160 

01 

-0. 

3262531C' 



1350074D 

03 

-0. 

3262531D 

02 

•5r 

^ • - - - « . . 

or 


116344 1'U 

03 


yyc!.j;.'C'0r' 


-0. 

217245SD 

01 

0 

30206340 

01 

-0 

21724590 

01 



01 

-0. 

229302SD 

01 

0 0000fi00r. 

00 

-y 

ieS2lS4D 

01 

0. 

1733424D 

01 

-0 

1082184D 

01 

-0. 

1783424D 

01 

-0. 

9896422D- 

•02 

0 

2035369D 

00 

— 0. 

38964220- 

82 

-0 

20353690 

00 

-0 

1606017D 

00 

0. 

8153396D 

00 

-0 

16360i:^[> 

00 

-fl 

8158396D 

00 


'-.'hi '*'- / . '' •• . ' 

' " STABILITY AS A FUNCTION OF TELESCOPE MASS AND INERTIA VARIATIONS 
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' + lOG INPUT PflPflMETEP-5 


cc* 

1 

0. 

Ml 

8854000c 

05 

M2 

0. 1.85W000E 

03 


0, 

MS 

1242000E 

04 

CD 

4 

fl 

J3X 

1452000E 

04 

JCV 

0 122400OE 

04 


0 

J3Z 

1303000E 

04 

CD 

18 

0 

CKRX 

1107000E 

05 

CPRV 

0 8850008E 

04 


0 

CKRZ 

1£:5000E 

05 

CD 

18 

0 

CKP>: 

c^cseocE 

05 

CP.PV 

v3 350000CE 

05 

• 

0 

CKPZ 

4282000E 

05 

CD 

£0 

0 

c»ax 

6200000E 

05 

r.KTV 

0 o52Cy00E 

05 


*J 

P8i.0000E 

05 


SYSTEM STABILITY AS A FUNCTION OF TELESCOPE MASS AND INERTIA VARIATIONS 


ie/17/75 m : 25 ; 44 I OGSTB 


SVSTII-iS PtRL-TlMt HON I TOP-4 0 


PRGE 50 


+ EIGEfjVniUES 


214 



Ln 

I 

LO 

U» 


NUMBER 

1 

2 

3 

4 

5 

6 


9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 


24 

25 

26 

27 

28 

29 

30 


PERL 

-0. S521541D 02 
-0 832154 ir> 02 
-0 1105725D 03 
-0 7127531D 01 
-0. 23939S1D 01 
-0 2393981D 01 
-0 1089230D 01 
-0 10S9230D 01 
-0 42S0020D-02 
-0. 4230020D-02 
-0 2992000D 0U 
-0 29920000 00 
-0. 33023150 02 
-0 S302315D 02 
-0 11241220 03 
-0 5739013D 01 
-0 2455312D 01 
-0. 2455312D 01 
-0 1089299D 01 
-0 1089299D 01 
-i? 42S2556D-02 
-0 42S2556O-02 
-0 7814763D-01 
-0 7814763D-01 
-0 32998620 02 
-0 S299S62D 02 
-0. 1126621D 03 
-0 5581242D 01 
-0 24297800 01 
-0 2429780D 01 


Iti, 'G 


0 

13606690 

03 

-0 

13606690 

03 

0 

00000000 

00 

0 

3000000r' 

00 

0, 214792SD 

01 

-0. 

2147928D 

01 

0 

17917440 

01 

-0 

17917440 

01 

0. 1338210D 

00 

-0, 13382100 

00 

0. 

A •iC-err, 

01 

-0 

10772550 

01 

0. 

13666900 

03 

-0 

13666900 

03 

0 

00000000 

00 

0. 0000000D 

00 

0. 

22900700- 

01 

-0 

22900700 

01 

0 

17907120 

01 

-0 

1 '900 120 

01 

0 

13332350 

00 

-0 

13382350 

00 

0 

570.19610 

00 

-0 

57019610 

00 

0 

13675140 

03 

-0 

13675140 

03 

0 

00000000’ 

00 

0 

00000000 

00 

0 

22744S70 

01 

-0 

22744870 

01 


5-34 
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lOG INPUT PORflMETERS 






CD 

Ml 


M2 


M3 


1 

0 S854000E 

05 

0. 195O00OE 

03 

0 5366000E 

04 

CD 

JCX 


j:y 


J3Z 


4 

0 5806000E 

04 

0. 5296f 00£ 

04 

0. 5210000E 

04 

CD 

CKRX 


CKRV 


CKR2 


IS 

0. 4428000E 

05 

0. 'i944€i0OE 

05 

0 4940000E 

05 

CD 

CKPX 


CKPV 


CKPZ 


19 

0. 1571000E 

06 

0 1400000E 

06 

0. 17490G0E 

06 

CD 

CKIX 


CKIV 


CKIZ 


20 

0 2480000E 

06 

0. 2210000E 

06 

0. 276S000E 

06 


4t, 




SYSTEM STABILITY AS A FUNCTION OF TELESCOPE MASS AND INERTIA VARIATIONS 


08:25:44 lOGSTB 


svsTiriS PEfli- Tint 0 


PhGE 58 


EIGEf4VflLUFS '» »+•+=>>*; 


Oi 

I 

u> 

Ln 


215 


NUMBER 

1 

2 

2 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

24 

25 

26 
27 

23 

29 

30 


RERL 

-0. 833833'^D 02 
-0 825833"C’ 02 
-0 1069246D 03 
-0. 10276640 02 
-0 22462440 01 
-0. 2246244D 01 
-0 1092332D 01 
-0. 10929820 01 
-0 11609970-02 
-0. 11609970-02 
-0 29920000 00 
-0 29920000 00 
-0 32999030 02 
-0 32999030 82 
-0 11265510 03 
-0 562.03450 01 
-0. 24J 33000 01 
-0 24133000 01 
-0. 83457990 02 
-0 33457990 02 
-0. 10315010 03 
-8. 93163320 01 
-0 22799690 01 
-0. 22799690 Ol 
-0 10929630 01 
-0. 10929630' 01 
-0. 11612270-02 
-8 11612270-82 
-0 22805260-01 
-0 22805260-01 


IMRG 

0. 13493460 03 
-0. 13493460 03 
0 00000000 00 
0 00000000 00 
0. 19619250 01 
-0, 19619250 01 
0 1795242D 81 
-0 17952420 01 
0 69656840-01 
-0 69656340-01 
0. 10772550 01 
-0 10772550 01 
0 13674930 02 
-8 i:.6"’453D 83 
3 30-; :'0O0C 00 
0 00O0C00D 00 
0 22762170 01 
-0 22‘'611?0 01 
0. 13530670 03 
— 0 13530670 03 
0. O000800D 00 
0. 30000000 00 
0 19946850 01 
-0. 1994685D 01 
0 17942290 01 
-0 17942290 01 
0 69659410-01 
-0 69659410-81 
0. 30329430 00 
-0. 20329430 00 


SYSTEM STABILITY AS A FUNCTION OF TELESCOPE MASS AND INERTIA VARIATIONS 


lt.. l7//5 1^5 25 4-4 DIGS IB 


SVS'IE:1S KE.BL-T1ME MONITOR-4 0 


POGE 59 


♦ lOG INPUT HTRAMETEPS M 


"■r* 

*1 

0. 

Ml 

88&400OE 

05 

i'U 

0. 14'5O0CiOE 

03 

0. 

M7 

1344000E 

05 

CL 

4 

0. 

J3X 

1 45200OE 

05 

JCV 

0. 1324O30E 

05 

0 

J3Z 

.1.1 ; 00OE 

0t- 

CD 

18 

0 

CKRX 

1187000E 

06 

ck:r r 

0. 9C.60C0OE 

05 


ck:r_ 

] 235 Z O0E 

06 

CD 

19 

0 

CKPX 

C92300OE 

Oc 

CKC'V 

v3 2500O00E 

06 

0. 

CHPZ 

4352000E 

06 

CD 

20 

0. 

CKl>* 

06 

CHIV 

0. 5525O00E 

06 

0 . 

CKIZ 

6920008E 

06 



SYSTEM SXxiBILITY AS A FUNCTION OF TELESCOPE MASS AND INERTIA VARIATIONS 
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EIGENViFiLUES •+•+*♦♦+♦•♦♦♦ 


JKBER 

REfiL 

IMRG 

i 

-0. 3368330L' 02 

0. 1346381D 03 

2 

-0. 8368330D 02 

-0. 13463810 03 

3 

-0. 10594300 03 

0. 00000000 00 

4 

-0. 11110300 02 

0. 00000000 00 

5 

-0. 2218S01D 01 

0 19336080 01 

6 

-0, 2218801D 01 

-0. 19336080 01 

7 

-0. 10936950 01 

0. 17960160 01 

S 

-0. 10936950 01 

-0. 17960160 01 

3 

-0. 50796120-03 

0. 46059150-01 

10 

-0 50796120-03 

-0. 46059150-01 

11 

-0. 23920000 00 

0 10772550 01 

12 

-0. 29920000 00 

-0. 10772550 01 

13 

-0. 82998620 02 

0 13675140 03 

14 

-0. 82398620 02 

-0. 13675140 03 

15 

-0. 11266210 03 

0 00000000 00 

16 

-0 55812430 01 

0 00000000 00 

17 

-0. 24297800 01 

0. 22744860 01 

18 

-0 24297800 01 

-0. 22744860 01 

19 

-0. S359221D 02 

0. 13490580 03 

20 

-0 83592210 02 

-0 13490580 03 

21 

-3 1333 : 03 

0. 000000vO 00 

22 

- 0 . 1038303D 02 

0 00000000 00 

23 

-0 22425710 01 

0. 19557200 01 

2* 

-0. 2242f'i: C‘l 

-0 19557200 01 

25 

- 0 . 10336570 01 

0. 17351630 01 
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6. SYSTEM STABILITY AS A FUNCTION OF IPS PEDESTAL MASS AND 
INERTIA VARIATIONS 

The data that follows shows IPS eigenvalue variation as a 
function of pedestal mass and Inertia variations. These studies 
were performed for a 60 degree telescope look angle only. The 
pointing control loop bandwidth was maintained at 2 Hz and the 
suspension characteristics remained constant. 
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7. SYSTEM STABILITY AS A FUNCTION OF SUSPENSION NATURAL FRE- 
QUENCY VARIATION 

The data that follows shows the IPS eigenvalue dependence 
as a function of suspension natural frequency variation keeping 
the suspension damping ratio constant. The pointing control loop 
bandwidth was also maintained constant at 2 Hz and the telescope 
look angle was at 60 degrees for all of the data shown. 
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8. SYSTEM STABILITY AS A FUNCTION OF SUSPENSION DAMPING 

The data that follows shows the IPS eigenvalue dependence on 
the suspension damping characteristics. The suspension stiffness 
remained constant and the pointing control loop bandwidth was 
maintained at 2 Hz. The telescope look angle varied between 0, 
10, 20, 40, 60 and 90 degrees. 
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0 75420006 

07 

CD 

2 

J2X 

0. 5000000E 

02 

J2V 

0. 5000000F 

02 

J22 

0 50000OOE 

02 

CD 

4 

J2X 

0. 2982008E 

04 

J2V 

0 2648000E 

04 

J22 

8 2685000E 

04 

CD 

5 

SRIX 

0 0000000E 

00 

SRIV 

0 0000000E 

00 

3R1Z 

6. 3750000E 

00 

CD 

6 

SR2X 

0 0000000E 

00 

SR2V 

0. 0000000E 

00 

5R2Z 

0 1688999E 

01 

CD 

8 

fill 

0 1000000E 

01 

012 

0 000O000E 

00 

013 

0 000O000E 

00 

CD 

9 

021 

0. 0000000E 

00 

022 

0 100O000E 

01 

023 

0 0000000E 

00 

CD 

10 

021 

0. 0000000E 

00 

032 

0. 0000000E 

00 

032 

0 1000000E 

01 

CD 

11 

R120X 
0 4150000E 

01 

R120V 
0 O000000E 

00 

R120Z 

0 6731000E 

00 

CD 

12 

RE20X 
0. OO000GOE 

08 

RE20V 
8 O088O08E 

00 

RE20Z 

-8 2750008E 

00 

CD 

12 

CDX 

0 5992999E 

02 

CDY 

0 5992999E 

02 

CD2 

0 5992999E 

02 

CD 

14 

SDX 

0 1496000E 

02 

SDV 

0 1496000E 

02 

SDZ 

0 2992000E 

02 

CD 

15 

CKX 

0 1250000E 

02 

CKV 

0. 1250000E 

02 

CKZ 

0 12500006 

02 

CD 

16 

SKX 

0. 2125000E 

02 

SKV 

0. 2125000E 

02 

SKZ 

0 62500006 

02 

CD 

17 

OtIGNT 

0. 125P000E 

03 

OtIGNS 
8. 1624000E 

03 

ZET0S 
0 5000000E 

00 

CD 

18 

CKRX 

0 2214000E 

05 

CKRV 

0 19720006 

05 

CKRZ 

0 24700006 

05 

CD 

19 

CKPX 

0 7856000E 

05 

CKPV 

0 70000006 

05 

CKPZ 

0 87640006 

05 
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CD 

20 

CKIX 

0. 1240000E 

06 

0 

CKIV 

1105000E 

06 

CK12 

0 1284000E 

CD 

12 

CDX 

0. O0000O0E 

00 

0 

CDV 

0000O^WE 

00 

CD2 

0. 0000000E 

CD 

14 

SDX 

0. 0000O00E 

00 

0 

SDV 

0000000E 

00 

SD2 

0. 0000000E 


06 


00 


00 



C c?3 


rji 
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10/14/75 


1 


r 


ll:0-:^6 lOGSTB 


SYSTEMS REfiL-TIME TOR-4. 0 



♦++•♦%+ EIGENVRLUES 



rJiJMBER 

REAL 


I MAG 


1 

-0 3448829D 02 


0. 13234940 03 


2 

-0 844S839D 02 


-0. 13234940 03 


2 

-0 9753003D 02 


0. 00000000 00 


4 

-0 1855796D 02 


0 00000000 00 


5 

-0 1850672D-02 


0 21811310 01 


6 

-0. 1850672D-02 


-0. 21811310 01 


7 

0. 14430030-05 


0 79041830-01 


s 

0 14430030-05 


-0 79041830-01 


9 

-0. 20158150 01 


0. 17627030 01 


10 

-0 20158150 01 


-0 17627030 01 


11 

-0. 84353090 02 


0 13269490 03 


12 

-0. 84353080 02 


-0 13269490 03 


13 

-0. 38891330 02 


0, 00000000 00 


14 

-0 17430130 02 


0 00000000 00 


15 

-0. 13210070-02 


0. 21815430 01 


16 

-0 13210070-02 


-0 21815430 01 


17 

-0. 20283170 01 


0 17732550 01 


18 

-0. 2028317D 01 


-0 17732550 01 


19 

0. 15364160-05 


0. 79042320-01 


20 

0 15964160-05 


-0. 79042320-01 


21 

-0 32939210 02 


0. 13674350 03 


22 

-0. 82999210 02 


-0 13674950 03 


22 

-0 11265620 G3 


0. 00000000 00 


24 

-0 55864100 01 


0 00000000 00 


25 

-0. 24295450 01 


0. 2273587D 01 


26 

-0. 24295450 01 


-0. 22735370 01 


27 

0. 13877730-15 


0. 11180340 01 


28 

0 1387779D-15 


-0. 11180340 01 


29 

0 00000000 00 


0. 4235315D 00 


30 

0. 00000000 00 


-0 42253150 00 


CD 

CDX 

COV 

CDZ 


12 

0. 0000000E 00 

0 0000000E 00 

0 0000000E 

00 

CD 

SOX 

sov 

S02 


14 

0 000000OE 00 

0. 0000000E 00 

0. 0000000E 

00 

CD 

All 

A12 

A12 


8 

0. 3324040E 00 

-0. 7596117E-02 

- 0 12278E:0E 

00 

CD 

A21 

A22 

R23 


9 

-0. 7536117E-02 

0. 992404OE 00 

0. 1227880E 

00 

CD 

A31 

A32 

A33 


10 

-0 1227880E 00 

-0. 1227880E 00 

0 9848080E 

00 


FflOE 7 


SYSTEM STABILITY AS A FUNCTION OF SUSPENSION lUYMPINC 


10, IT. ; 11 .1 - €■ lO'jbTb 


f , ior ’4 


2 


1 


00 

1 


4 


3 

10 

11 

12 

12 

14 

15 

16 

17 

18 

19 

20 
21 

23 

24 

25 

26 
27 
23 

20 


RFHL 



0444941C' 

U, 

-0 

8444942D 

0, 


':4:220:r' 

0, 

-0 

84322030 

0, 

-0. 

97941520 

0, 


-Gl 9927S56D 62 
-0. 1 o217u5D 02 
-0 17109O5D 82 
-0 2019479D 01 
-0 2019479D 01 
-0 2022286D 81 
-0. 2032286D 81 
-0. 1864951D-02 
-0. 1864951D-02 
-0 1935892D-02 
-0 1935892D-02 
0 1776257D-14 
0. 1776257D-14 
0 8781284D-05 
0. 3781284D-05 
0. 1471099D-05 
0 1471099D-O5 
0 1620767D-05 
0 1620767U-05 
-0 8299921D 02 
-0 8299921D 02 
-0 112G562D 03 
-0, 5586410 f 01 
-0 2429545D 01 
-0 2429545D 81 


iriAO 

0 1I2452GT’ 0- 
-Gv 1-2452SC' GC' 
0 1:279510 02 
-Gi 1-279511' Gi-;: 
0. G0Gi0GiOGiD 00 
0. 000G1O00D 00 
0 0000000D 00 
0. 0OOO000D 00 
0. 1765527C.' 01 
-0. 1765537D 01 
0. 17 1 &406E^ 01 
-0 1776206D 01 
0. 213024SD 01 
-0 2180248D 01 
0 2180662D 01 
-0. 2130662D 01 
0. 1118034D 01 
-0 1118034D 01 
0 4235290D 00 
-0 4235290D 00 
0. 79439720-01 
-0. 7943972D-01 
0. 7943929D-01 
-0 7943929D-01 
0. 1367495D 03 
-0. 1367495D 03 
0. 0000O00D 00 
0. 0000000D 00 
0 22735870 01 
-0. 22735870 01 


CO 

13 

cox 

0. 000O000E 00 

COV 

0 C00O000E 00 

COZ 

0 0000000E 

00 

CO 

14 

SOX 

0. 0000000F 00 

sov 

0. 000G000E 00 

S02 

0 0000000E 

00 

CO 

8 

fill 

e. 9698460E 00 

-0. 3015370E-01 

fll3 

0. 2418450E 

00 

CO 

o 

021 

-0 3015370E-01 

R22 

0 9698460E 08 

R23 

0. 2413450E 

00 

cx> 

10 

R31 

-0 2413450E 00 

fl32 

-0 2418450E 00 

R33 

0 9396930E 

00 
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SV-iTEMS REHl-TiME MOrJl TOP-4 0 
EIGEN'.'fll.UES 


f 


3 


t4UMBE 

A 

2 

2 

4 

5 

6 

3 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
IS* 
20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 


RERL 

-0. 8433701D 02 
-0 3432701D 02 
-0 8421354D 02 
-0. 8421354D 02 
-G. 9912 112D 02 
-0 1004060D 03 
-G 1723976D 82 
-0 1617321D 02 
-0 2030741D 01 
-0 2030741D 01 
-0 2044887D 01 
-0 2044S87D 01 
-0 1903101D-02 
-0. 1908101D-02 
-0 1930S53D-02 
-0 1930853D-02 
-0. 3747003D-15 
-0 37470O3D-15 
0. 35160S2D-04 
0 2516082D-04 
8 1548132D-85 
0 1540183D-05 
0 1696660D-05 
0 1696660D-05 
-0 8299921D 02 
-0 S299921D 02 
-0 11265620 02 
-8 55S6410D 01 
-0 2429545D 01 
-0 24295450 81 


IMRG 

0. 1227542D 02 
-0 1227543D 03 
0 13309120 03 
-0. 13309130 03 
0 00000080 00 
0 00000000 00 
8. 88088000 00 
0 0000O00D 00 
0. 17745650 01 
-0 17745650 01 
0. 17S5S750 01 
-0 17S53750 01 
0. 21775350 01 
-8 21775350 81 
0 21779540 01 
-0. 21779540 01 
0 11180340 01 
-0 11180340 01 
0. 42352200 GO 
-0. 42352200 00 
8 S065S32D-81 
-0. 80658220-01 
0. 80660320-01 
-0 80660320-01 
0 13674950 02 
-0 12674950 03 
0 000000GC> 00 
8 00800080 08 
0. 22735870 01 
-0 22735870 01 


CD 

13 

COX 

0. 0O80000E 00 

COV 

0. 0000000E 08 

COZ 

0 0000000E 

CO 

14 

SO>C 

0, 000000OE 00 

SDV 

0. 0000000E 00 

SOZ 

0 0000000E 

CD 

8 

All 

0. 8830220E 00 

R12 

-0 1169780E 00 

R13 

0. 4545190E 

CO ' 

9 

R21 

-0. 1169780E 00 

R22 

0. 883022OE 00 

R22 

0. 4545190E 

CO 

10 

R31 

-0. 4545190E 00 

R32 

-0 4545190E 00 

R33 

0 7660440E 
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00 

I 

"j 


4 




riUMBER 

1 

2 

<. 

4 

5 

6 

O 

V 
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11 

12 
12 

14 

15 

16 

17 

18 
19 
28 

22 

23 

24 

25 

26 

27 

28 

29 

30 


CD 

13 

CD 

14 

CD 

8 

CD 

9 

CD 

le 
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EIGENVHLUEb ^ * 
RERL 

-0 83941 21D 02 
-0 3394121D 02 
-0 83821 17D 02 
-0. 8382117D 02 
-0. 1032012D 03 ' 

-0 1044221D 03 
-8 13S43SSD 32 
-0 1281746D 02 
-0. 2081459D 01 
-0 2081459D 01 
—0. 2106S68D 01 
-0 2106S68D 01 
-0. 20S1471C-02 
-0 2031471D-02 
-0. 2161825D-02 
-0 2161S25D-02 
0. 7327472D-14 
0. 7227472D-14 
0 1417285D-03 
0 14172S5D-03 
8 1S4S182D-85 
0 1S4S102L -05 
0 28593S5D-05 
0 2059285D-05 
-0 S299921D 02 
-0 829992’D 82 
-0 1126562C> 03 
-8 5536410D 81 
-0 2429545D 01 


-0. 2429545D 01 



CDX 

0 00O0000E 00 

CDV 

0 0000000E 

00 

SDX 

0. 0000000E 00 

SDV 

0. 0000000E 

00 

fill 

0 7500000E 00 

R12 

-0 2500000E 

00 

-0. 2503000E 00 

R22 

0. 7500000E 

00 

R31 

-0 6123720E 00 

R32 

-0. 6123720E 

00 


iriHG 

0. 133855 4D 02 
-0 1338554D 02 
0. L342022D 83 
-0 1342022'C 03 
0. 00000GOD 00 
0 000O000D 00 
8 0003800D 80 
0 83000000 80 
0. 1819204D 01 
-0 1819204D 01 
0. 1833283D 01 
-0. 1S33283D 01 
0 2165251D 01 
-0. 2165251D 81 
0. 2165673D 01 
-0 2165673D 01 
0. 1118034D 01 
-0. 1118034D 01 
0 4234929D 83 
-0 4234929D 80 
8 S554235D-81 
-0 3594235D-01 
0 S594222:-01 
-0 3594222D-01 
0. 1367495D 83 
-0 1367495D 03 
0. 0O00000D 00 
8. 8888888D 08 
0 22735&7D 01 
-0 2273587D 81 

CDZ 

0. 0000000E 00 
SD2 

0. 0000008E 00 
fll3 

0 6123720E 00 
R23 

0 6123720E 00 
fl22 

0 5000000E 00 


SYSTEM STABILITY AS A FUNCTION OF SUSPENSION DAMPING 


10 / 14/75 
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lOGSTB 


SYSTEMS RERL-TIME MONITOR- 40 


f 

00 


NUMBER 

1 

2 

3 

4 

5 

6 
f 

8 

Q 

10 

11 

12 

12 

14 

15 

16 

17 

18 
IS 
20 
21 
22 
22 

24 

25 

26 

27 

28 

29 

30 


eigenvalues +♦+++♦+♦*« 

PERL 

-0. 3241126D 02 
-0. 8241126D 02 
-0 8229922D 02 
-0. 8229922D 02 
-0. 1096652C> 03 
-0 1085455D 03 
-0. 9320314D 01 
-0. 8299481D 01 
-0 2203785C' 01 
-0 22037850 01 
-0 2266052D 01 
-0. 22660520 01 
-0, 23199690-02 
-0. 23199630-02 
-0 24122480-02 
-0. 24122480-02 
0. 32295280-14 
0. 32295280-14 
0. 32835970-03 
0. 32835970-03 
0 24115290-05 
0 24115290-05 
0 30208340-05 
0. 30208340-05 
-0 32999210 02 
-0 82999210 02 
-0 11265620 03 
-0. 55864180 81 
-0, 24295450 01 
-0 24295450 01 


IMRG 

0. 13543300 03 
-0. 13543300 03 
0 13578260 03 
- 0. 13573260 03 
0 . 00000000 00 
0 00000000 00 
0 8G0G880O 00 
0 00008000 00 
0 19449560 01 
-0 19449560 01 
0. 193U600D 01 
-8. 19806000 01 
0 21381120 01 
-0 21331120 01 
0 21385490- 01 
-0. 21385490 01 
0 11180340 01 
-0 11180340 01 
0. 42344190 00 
-0 42344190 00 
0 9652412-0-01 
-0. 96524120-01 
0 . 9652 ^ 250—01 
-0 96523250-01 
0 13674950 03 
-0 13674950 03 
0 00000000 00 
0 80008000 08 
0. 22735870 01 
-0 22735870 01 


CD 

13 

0 

CDX 

0000000E 

00 

0. 

CIV 

0000000E 

00 

C02 

0. 0000000E 

00 

CD 

1^ 

0 

SOX 

00000O0E 

00 

0 

SOY 

0000000E 

00 

SOZ 

0. 000000OE 

00 

CD 

8 

0. 

fill 

5000000E 

00 

-0 

R12 

5009000E 

00 

fil3 

0 7071069E 

00 

CD 

9 

-0. 

R21 

5000000E 

00 

0 

R22 

5000000E 

00 

R23 

0. 7r;7l069E 

00 

CD 

10 

-0 

R31 

7071069E 

00 

-0 

R32 

7671069E 

00 

R33 

0 0000000E 

00 
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SYSTEMS REhL-TIME MGrir. OR-4. 0 


PAGE 42 


4 + E I GENVRLUEi 


00 

I 


fJUMBER 

1 

2 

3 

4 

5 

6 
I 

8 

o 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 


REf:L 

0. 8257653D ©2 
0 8257652D ©2 
•0. 8251439D 02 
■0. 8251439D 02 
■0 1168664D 03 
■0 1174373D 03 
-8. 208364SI. 81 
-0 200S64SD 81 
-0 18S8S75D 01 
-0 18S8875D 01 
-0 3064590L' 01 
-0. 2807342D 81 
0. 2417913D-03 
0 2417913D-83 
-0. 4521136D-07 
-0. 4521l36L''-07 
0 233146SD-14 
0. 2331469D-14 
0 912f.932D-03 
0 9120932D-03 

8- lid:4c'tf-«;- 

0 1246223D-06 
0. 999459SC-05 
0 999459SC-05 
-0 8299921D 02 
-0. 3299921C' 02 
-0. 1126562D 03 
-0. 55864108 81 
-0 2429545t' 01 
-0 242954 5C' 81 


ir.flG 

0 1381899D 03 
-0 1381899D 03 
0. 1384100D 03 
-0. 13S4100C‘ 03 
0 0000O00D 00 
0 0000000D 00 
0. 3105952D 81 
-0. 3105952D 01 
0, 3208674D 01 
-0. 3208674D 81 
0 0000O00E' G*0 
0. 0000000D 00 
0 2011330D 01 
-0 2811330D 01 
0 202 2144D 01 
-0. 2012144D 01 
0 111S034C> 01 
-0 111S034D 01 
0 4232813D Ofi 
-0 4232812D 00 
e 13T35S6D 00 
-0 1353606D 00 
0 13536G’5[' 00 
-0 1353605D 00 
0. 1367495D 03 
-0 1367495D 03 
0. 000O00OC> 00 
0. 0O80000D 00 
0 2273587D 01 
-0. 2273587D 01 
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lOG INPUT PAPfiMElERS 






CD 

1 

Ml 

0 SS54000E 

05 

M2 

0. 1950000E 

03 

M3 

0. 2683000E 

04 

CD 

2 

JIX 

0 1542000E 

07 

JIV 

0 6944000E 

07 

JIZ 

0 7542000E 

07 

CD 

2 

J2X 

0 50O0O00E 

02 

J2V 

0. 5000000E 

02 

J2Z 

0. 5000000E 

02 

CD 

4 

J3X 

0 2903Q00E 

04 

J3V 

0 264S00OE 


J32 

0 2605800E 

04 

CD 

5 

SRIX 

0 0000000E 

00 

SPIV 

0. 0000000E 

00 

SRIZ 

0 3750000E 

00 

CD 

6 

SR2X 

0 0000000E 

00 

SP2V 

0. 0a3000CE 

00 

5R22 

0 1688999E 

01 

CD 

8 

Rll 

0 1000000E 

01 

R12 

0 0000000E 

00 

R13_ 

0. 00O0000E 

00 

CD 

3 

fl21 

0. 000000CE 

00 

R22 

0. 1000000E 

01 

R23 

0. 0000000E 

00 

CD 

10 

R31 

0 000O000E 

00 

R32 

0 0000000E 

00 

R33 

0. 1000000E 

01 

CD 

11 

R120X 

0. 4150000E 

01 

R120V 

0. 0O00R00E 

00 

R1202 

0 6731000E 

00 

CD 

12 

PE20X 
0 O0O000CE 

00 

RE20V 
0. 0080O00E 

00 

PE20Z 

-0. 375O000E 

00 

CD 

13 

CDX 

0 5S'92999E 

02 

CDV 

0. 5992399E 

02 

CDZ 

0. 5992999E 

02 

CD 

14 

SDX 

0 1496000E 

02 

SDV 

0. 1496000E 

02 

SDZ 

0 2992000E 

02 

CD 

15 

CKX 

0 1250000E 

03 

CKV 

0 1250000E 

03 

CKZ 

0. 1250000E 

03 

CD 

16 

SKX 

0. 3125600E 

02 

£KV 

0. 3125000E 

02 

SKZ 

0. 6250000E 

02 

CD 

17 

OMGNT 

0 1257000E 

03 

OMGfiS 

0 16340O0E 

03 

ZETRS 

0 5000000E 

00 

CD 

18 

CKRX 

0. 221400OE 

05 

CKRV 

0 1972000E 

05 

CKFZ 

0 2470000E 

05 

CD 

13 

CKPX 

0 7856800E 

05 

CKPV 

0 700080OE 

05 

CKPZ 

0 8784000E 

05 
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CD 

20 

CKI>< 

0 1240000E 

06 

0. 

CKIV 

110?OO0F. 

06 

CKI2 

0 12S4000E 

06 

CD 

8 

fill 

0. 984S080E 

00 

0 

fil2 

0000O00E 

CO 

fil3 

0. 1736480E 

00 

CD 

9 

fi21 

0 000O000E 

00 

0. 

fi22 

1 000O00E 

01 

^ nn0O000E 

00 

CD 

10 

ft:<i 

-0 1726430E 

00 

0 

fii2 

O(.i00000E 

00 

fi3i 

0 9848O30E 

00 

CD 

12 

CDX 

0. 59820O0E 

00 

0. 

CDV 

i>5‘3C0Ci0E 

00 

CDZ 

0. 5S92000E 

00 

CD 

14 

5C-X 

0. 1456000E 

00 

0 

sc.y 

1496O00E 

00 

soz 

0. 2992000E 

00 
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PfiGE 9 


FIGEOS^flLLlES ++:+>* + + 


NUMBER 

REFiL 

IMRG 

1 

-0 3445260D 02 

0 1324443D 03 

2 

-0. 34452600 02 

-0. 13244480 03 

3 

-0 37310440 02 

0 00000000 00 
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9. SYSTEM STABILITY AS A FUNCTION OF GEOMETRICAL VARIATIONS 

The data that follows shows the dependence of the IPS eigen- 
values on variations of IPS geometry. The quantities that were 
varied were the vector distances between the pedestal CM and the 
gimbal hinge point (r^^) and the gimbal hinge point and telescope 

CM (r 2 ). The telescope look angle was varied between 0, 10, 20, 

40 and 60 degrees. The pointing control loop bandwidth was main- 
tained at 2 Hz and the suspension characteristics remained constant. 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


lOGSre SVl-TEMS RFfn-Tlr-IE MONITOR-4 0 



lOG INPUT Fl¥i'.ritrER5 






CC' 

1 

Ml 

b. SS5400OF. 

£i5 

Mill 

0 J4*:,00O£:E 

03 

M3 

0 2ee3000E 

2^ 

Ci' 

JiX 

U. I54200UC. 

07 

Jl-:' 

0 oS“'40O0E 

07 

jj:c 

U. 7o‘’iI000E 

07 

CD 

J2X 

0. TCieuoofeiE 

02 

J2V 

0 50000002 

C ' 

J22 

0 5000003F 

3' 2 

cc 

4 

e. 29e30&C.£ 

04 

J3V 

0 2S4S03giE 

04 

J37 

0 2bTi5G8oE 

84 

CD 

C 

SFTK 

0 00OO000E 

00 

'.-F‘1V 

0. 0000300E 

00 

SP12 

0. 375300OE 

00 

CD 

€ 

9R2X 

0. O0C0000E 

00 

SF2V 

0. 0000000E 

00 

3P2Z 

0 Ifc'.bb'.-'yr*'- 

01 

CD 

011 

0 i0yC0C0E 

31 

FI 2 

0. 0300C00E 

00 

013 

0 I'30000vE 

00 

r r 
Q 

P21 

C. 08000001; 

00 

R22 

0 i000C00£ 


^23 

0. 03'-'0000E 

00 

C:D 

1C 

PI51 

0 00000C0E 

30 

Fl;^2 

0. 0003000E 

00 

033 

0 1 3000002 

01 

CD 

11 

F120O 

0. 4150000E 

01 

P120V 

0 0O0000OE 

00 

FilOZ 

0. e.73l000E 

03’ 

CD 

xa: 

FE20V 

3 03303382 

88 

CE20V 

8. 0003O00E 

88 

^'ElldZ 

"3. ;75».'3J0E 

IT'**’' 

CD 

ID 

CDX 

02 

CDV 

0 5992999E 

02 

CDZ 

0 

02 

CD 

14 

SDX 

0 1496C031E 

02 

SDV 

0. l43E0t'0E 

02 

EDZ 

0 29923G0E 

02 

CD 

15 

OX 

0 1250€»00E 

03 

CKY 

0 12500O0E 

02 

Cr:2 

0. 1250000E 

03 

15 

SK> 

0. 3125000E 

02 

EKV 

0 312500OE 

02 

SKZ 

0 &250000E 

02 

CD 

17 

OttijNT 

0, 1257000E 

0C 

014'jNS 

0. lb34000E 

03 

ZET02 

0 503 0000 t 

00 

CD 

19 

CKRX 

0. 2214000E 

05 

CKRV 

e 19720C0E 

05 

CKPZ 

0 247O000E 

05 

CD 

19 

CkFX 

0 7856O08£ 

05 

CKPV 

0. 7C0O000E 

05 

CF'PZ 

0 87b4000E 

05 


PflGE 


SYSTEM STABILITY AS A FUNCTION OF GECBffiTRIC VARIATIONS 




•‘D 

20 

CKIX 

0. l24OO0ii?. 

06 

CKfV 

0 ilCtuOut ‘Jb 

0 

|>IZ 

:li840eOE 

Ob 

CD 

o 

3R2X 

-0. 20O0000E 

00 

CR'CV 

0. 'jOfH’ifcit.iOS so 

0 

SR2Z 

lb8.59S<9£ 

01 








SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 

»30.45:i2 lOGSTB SVSTF.MS REfiL-TlME MONlluR-4 0 


75 



-4. f: 6IGENV0LUES + ? m f+ i f f 




^«JI•16£R 

RE0L 




1 

-0. 3443255D 32 

0 

1202S66O 

02 

2 

-Cl. 8449252D 02 

-0. 

1 2223660 

03 


”0. o2333o2D 02 

0. 

12674740 

02 

4 

-0. 32’3333i:D 82 

-8. 

12674740 

02 

5 

-8. 112fc'50eD 03 

0 

000O000C' 

00 

6 

-0 977:'653D 02 

0 

00000800 

00 

7 

-0 175015? D 02 

0. 

00000000 

08 


-0 5552173D 01 

0 

80000000 

08 

9 

-0 24392080 01 

0 

22724660 

01 

10 

-0 242520CO 01 

-0 

2272466.0 

01 

4 A 

J.4. 

-8. 20353430 81 

0. 

loel 1 1 9lD 

Lii 

12 

-0 20353431' 01 

-e. 

iS<iil51D 

01 

12 

-0 1135537D 01 

0. 

181458SL 

01 

14 

-0. 1139537D 01 

-0 

18145380 

01 

15 

-e. 14940310-02 

0 

790268tiC'" 

-01 

1C 

-0 1494081D-O2 

-0. 

79026300- 

-01 

17 

-£r 29920000 00 

0. 

10772550 

01 

13 

“8 i932>-''.'8D k'O 

-0. 

187V2550 

ol 

13 

-0 34361 02 

c 

* -r — .-.r 

t 1' w— -- U 

02 

20 

-0. 342!: 1670 02 

“0 

12 272290' 

02 

21 

-0. 95054530 02 

0 

080-.1000C 

08. 

22 

~0 167?C59[' 02 

0. 

0000O00L' 

00 


-0 21026320 01 

0 

13242680' 

01 

24 

-0 21026320 01 

-0 

18242600 

01 

25 

-8 112':9457D 01 

8 

18124100 

0*1 

26 

-0 112'=45~0^ 01 

-8 

181241O0' 

81 

27 

—0 I4940i4i.'-O2 

0 

79025; 40- 

-01 

28 

-0 14940140-02 

-0 

79025240- 

-01 

29 

-0 4299628C -01 

0. 

42124400 

00 

5o 

-0. 42996230-01 

”0. 

421244S0 

00 


CD 

O 


011 

3 . 5G430JCE 30 


fll2 

6. DCOGDOOc. 00 


fil2 

.TCbncGE 


CD 

9 


fill 

0 0O0000OE 00 


022 

0 1000000E 01 


02- 

0 0000O00E 00 


CD 

10 


flCl 

-0 l7iC4S0E 00 


0C2 

0. OOCOCOOE 00 


023 

0. 3S’430£0E 00 


PHGE ? 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


lOGire 


RERL-TlHi: NOtaTO.' 


-4 0 


PRGt 16 


■».>■>»( EIGEUVPLUF7- 4 + 4 ! 1 


76 


lUii'iCER 

1 


4 

7 

8 


J Kf 

i.l 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

21 

24 

25 

26 

27 

28 

29 

30 


RERL 

-0 S453161D 02 
-0. ■:452i61[:- 02 
-0. 829S966D 02 
-8 329S966D 02 
-0 1127515D C43 
-0 9732710D 02 
-0 1824227D 02 
-0 5501133U 01 
-0. 24336t ':-L' 01 
-0 24”36S>:r' 01 
-0 208 i.289r 01 
-0. 2OS1209L* 01 
-0 11398740 01 
-0 113S874D 01 
-0 14888100-02 
-0. 1438S10D-02 
-0. 2992O08D 08 
-0 29920000 00 
-0 84376110 02 
-8 84376110 02 
-0 .'8^47110 02 
-Cl 16395660 02 
-0. 21010930 01 
-0. 21010930 31 
-0 11398120 01 
-0. 11398120 01 
-0 14885410-02 
-0. 14885410-02 
-0 42999670-01 
-0 423996 ^ 0-01 


IMHG 

0. 1322S39D 

03 

• 0 

13223390 

03 

0. 

13678100 

03 

-0. 

13G7S130 

03 

0. 

0O60000D 

0fi 

0 

00080000 

00 

0. 

00003000 

C>0 

0. 

60080000 

00 

0 

2289158C 

01 

*3 

4 Bc-.r*. 
L* 

01 

0 

181 7341 C 

01 

-0 

1S17341D 

01 

0 

18149230 

01 

-e 

1814923D 

01 

0 

78S8713D 

01 

-0 

78837180- 

-01 

0 

10772550 

01 

-0. 

10772550 

01 

0. 

13269560‘ 

03 

-i.'4 

13269560 

03 

0 

00000000 

00 

0 

00000000 

0C 

0. 18331270 

01 

-3. 

1S33127D 

01 

0 

181359S[‘ 

01 

-0 

1813598C' 

01 

0. 

78888490- 

-01 

-0. 

78883490- 

-01 

0. 

42134320 

00 

-0. 

42134320 

00 


CO 

8 

Rll 

0. 9396930E 00 

Rl2 

0. 00000 00E 00 

813 

0 3420200E 00 

CO 

9 

821 

0 0043000 8 E 08 

H22 

0. 1000000E 01 

823 

0 000OC00E 00 

CO 

10 

831 

-0. 342020WE 00 

0 00C0O0GE 00 

833 

0. 9396930E 08 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


»30 4? . lOGSTE' 


rEitr PERL-TirlE rOMTOr- 4 0 


PfCF. 2? 


T + 1 4-4 K K E I GEr JVflLUf ? 4 T f^+ f ♦ t -i- >• S 


77 



r^UHBER 

1 

2 

4 

5 

6 


10 

11 

12 

13 

14 

15 
le 
17 
13 
13 
23 
21 


24 

!>*: 

26 

27 

28 
2? 
30 



PEhl 



U1H0 


-t1 

3445i?44r> 

02 

0 

13237290 

03 

-8 

^ r-»-^ A 4 '■ 
~ 1 

02 


13237290 

83 

-e 

02379 4 

02 

0 

13631480 

03 

-0. 

S237347D 

02 

-0 

1" 631 451- 

o: 

-0 

376S147D 

02 

0. 

00000000 

00 

-0. 

112S532D 

03 

0 

C10000100O 

00 

-0 

1'95412D 

02 

0 

00000000 

00 

-0 

5410552D 

01 

0, 

00000000 

00 

-8 

2437860D 

01 

0. 

23864950 

01 

-0, 

2437S60I- 

01 

-0 

23064950 

01 

“0 


01 

0 

18195791- 

01 

-0 

20644 76^'' 

01 


131 957.-0 

01 

-0 

1136174D 

01 

0 

18^42000 

01 

-0 

11" 81740 

01 

-0. 

1S14200L- 

01 

-0. 

1517825D- 

-02 

0 

79547460- 

■01 

-0. 

151^.8250- 

-02 

-0 

79547460 

-01 

-0. 

29920000 

00 

0. 

18772530 

01 

-0 

29920000 

00 

-0 

10772550 

01 

-0 

84309i3SO 

02 

0 

132S7410 

03 

-0 

: 4309080 

02 

-0 

i_28i'4lO' 

03 

-0 

99t3^8690 

02 

0 

000000tlO 

00 

-0. 

16342350 

02 

0; 

00C;0000L 

00 

-0 

210S664O 

01 

0 

13390250- 

01 

-0. 

210'3£64O 

01 

“0. 

13390250 

01 

-0 

’i‘'3l350 

ei 

0 

1S12‘'170 

31 

-0 

11381350 

01 

-0. 

1S12717D 

01 

-0 

15136S50- 

-02 

0. 

79547350' 

-01 

-0 

15136850- 

-02 

-0 

79547c‘o0- 

-01 

-0 

42983610- 

-01 

0. 

42134710 

00 

-3, 

4298361D 

-01 

-0 

42134710 

80 


C[> 


All 


912 


Ai: 

00 

’s 

0 . 

76604406 

00 

0 0000008*6 

00 

0 6427880E 

CD 


fl21 


A22 


A23 

00 

9 

0 

0000000E 

00 

8. 1 £1000006 

01 

0 0000000E 

CD 


A31 


A32 


A33 

00 

10 

-0 

6427330E 

00 

0 00000O0E 

00 

0 ~66'0440E 


SYSTEM STABILITY AS A FUNCTION OF GEOMETPIC VARIATIONS 


j.-: lO'jSTF.; 


S'i'STtMS F-E^L-TiMi: Murin':!?^ -4. 6 


Ff‘ 


*>fH>t*h*i* E ICEfJVfil.UFS 


78 


-JiJftBER 

1 


4 

5 
€ 


S 

3 

■U3 

11 

12' 

13 

14 

15 
IE 

17 

18 

19 

20 
21 


24 

25 

26 

27 

28 

29 

30 


rehl 

-0 S'!231S3L' 02 
-0. 342:i83D 02 
-0. S2954S7:' 02 
-0 8295437L 02 
-0 1004148D 03 
-8 11309S9D 03 
-0 1571324D Ol' 
-0 5194186[' 01 
-C, 244 653 Sr 01 
■“0 _44t5_ :-D Oi 
-0 2 11527:0 01 
■0 21 i5273D 81 
-0. 1127S85D 01 
-0 ilO'S'SSO 01 
-0 1667354D-02 

!*• .4 " 4P- *Ti 

XC»Oi - 

-0. 2992000D 00 
-0. 29920001D 80 
- 0 . 83?6?::c 02 
~o. S396c'33D 0‘2 
-0. 10306750 0i3 
-0 1355393D 82 
-8, 2156305D 01 
-8. 21563850 01 
-0 li27E:?5D 01 
-0 1127875D 01 
-0 l66“322t—02 
-0 1667322D-02 
~8 42':'9256['-->Z’1 


IM8G 

0. 13308200 03 
“0 1320820D 83 
0. 136S965D 03 
-0. 1363965D 03 
8. 0000088D 00 
8 80008000 00 
0. 088C-808D 00 
8. 000000;lD> 00 
8 23514 76D 81 
-0 2.' '5 1476:. 01 
8 1843426D 81 
-0 18404268 01 
0 18094798 01 
--0 1309479: 01 
8 334S5&6C -01 
■“0. o44oDyoD"'01 
8 10?7255r- 01 
-0 1077255D 01 
8 1338693D 02 
-0 1233053D 0: 
0. O00008OC' 0101 
£1 0080000[- O»0 
0. 18775610 81 
-0. i87756lD Cl 
0. 180761?: 81 
-0. 1S0^61?[- 81 
0. 8348934: -81 
-0 8343934: -01 
0. 4213699D 00 
~8 *tt 13699: 00 


CD 

a < ^ 

“a 4. 



012 



013 


•”» 

0. 50O808CE 

08 

0 

8O8O038C 

08 

0 

86t 0258c 

00 

CD 

fl21 



022 



023 


9 

0. 00000061 E 

00 

0. 

108000OE 

01 

0 

0000000E 

00 

Ct- 

031 



022 



033 


10 

-0. S668250E 

00 

0 

000O00Ot 

00 

0 

5000000E 

00 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


OC 4':'" 12 lOGS^B 


SVi1£l*'5 FfcHL-Tir.L nO'%'1 lOP-4 *5 


PfiOE 2f 


+ + F. !ut'**'v'flLUFS + + 


79 f DUMBER 

1 

_> 

4 

5 

6 


le 

11 

11 

11 

14 

15 

16 

17 

18 
19 
28 
21 


\£> 

I 

00 


24 

r® 

26 

27 

28 
29 
23 


FEBl 

-0 8';'8888D 02 

— 0, ( ‘s>66ol'* 0i£. 

-0 8291043L C2 
-0 S221€i48r C'2 
-0 1115428D 01 
-0 1048751D 01 
-0 1204527C' 02 
-0 4815S10L' 01 
-0 24550121 01 
-0. 2455012D 01 
-0. 2l8'"'C€6C 01 
-0 2185066L' 01 
-0 1104621D 01 
-e 1104621D 01 
-8 2022828C-02 
”0 20cl— ‘ 623U—0&- 
-0 29320800 00 
-0 23920001 00 
-0 3246TC01 02 
—0- 8I'46220C 0c- 
-0 10308281 02 
-0 9412 "90D 01 
—0 ji274£97w* yl 
“0. 2i- *’'4c<3. c' 0x 

-0 11046291 01 
-0 11046291 01 
-0 20240491—02 
-0 282484?l— 02 
-0. 42717571-01 
-0. 427x7571-01 


ItlfiG 

0 1243256D 82 
— 0. 1^422560 02 
0 1770449D 03 
“0 i::70449D 03 
0. 000000*0D 00 
0. 000OQ00D 00 
0 00000001 00 
0 -30000001 00 
0 2444254D 01 
-3 24442941 01 
0 19039401 01 
-0 19039401 01 
0 17yl'364l >.il 
-0. 17999641 01 
0 91978511-01 
■e. 91978511-01 
0. 1077255D 01 
-0 10772551 01 
C? 1352 8681 03 
-0. 1352868:' 03. 
0 GOCO000D 00 
0. 0O0O000L' OiO 
0 19830731 01 
-0. 19890731 01 
0. 17975431 01 
-■0 1797543C' 01 
0 91979471-01 
-0 91979471-01 
0. 425 41341 00 
-0 421-1341 30 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 



00:53 1? lOGSTB 

SVCIEtb' 

REAL-TIME MONlITuR-4 0 



lOG INF'Ui 

PHRflHEIERS ♦+++*' 




CD 

1 

Ml 

0. 3C54C00E 05 

M2 

0 J950000E 03- 

M3 

0 2CS2'000E 04 


CO 

cl 

J1K_ 

0 1543000E 07 

JIV 

0 6944000E 07 

J12 

0. 75430O0E 07 


CD 

0 5000000C 02 

J2V 

0. 5600ODOE 02 

J2Z 

0 5000630t 02 


CD 

-t 

I yy. 

0. 2D03000E 04 

■J - ‘r* 

0, 2 - :SO0CE 04 

J2 3 

0 *oO5oO0E 04 


CD 

c 

■-/ 

CRIK 

V? O000000E 00 

SRiV 

0 O00C000E 00 

SPIZ 

o 3750000? 0*3 


CO 

t 

SR2X 

0 00000OOE 00 

SR2V 

0 00O000OE 00 

5R2Z 

0 168S9S‘9E 01 


CD 

9 

All 

0 10l^0000E 01 

P12 

0 03303yOt 00 

813 

0 00O0C02'E 00 


CC' 

821 

0 eecooooE 00 

P22 

0 1000000E 31 

823- 

0. 003000OE 00 


CD 

10 

831 

0 0000000E 00 

P32 

0. O000000E 00 

833 

0. 10OO000E 01 


CD 

il 

R120X 

v3 4150000E 31 

R120Y 

0 0000000E 00 

Pi20Z 

0 E72.1000E 00 


Cl' 

12 

RE20X 

0 G00000OE 00 

RE20't 

0 OO0GOO0E 00 

F.E20Z 

-3 375OO0OE 00 
CDZ 

»t3 g 

SI 

ft 

CD 

13 

CD 

CDX 

0. 53D2099E 02 
SOX 

0. 149fc000E 02 

C DV 

0 5:-*929S'9e 02 
SC'V 

0. 143c0OoE 02 

0 5992999E 02 
IDZ 

0 2992€t00E 02 

"Arp 

CD 

15 

CD 

IS 

CKX 

0 125000 ■-■£ 03 
£KK 

0 3125O0CC 02 

CKV 

0 12500O0E 03 
SkV 

0 31250OOE 02 

crz 

0 1250000E 33 
SK2 

0 &250000E 02 


CD 

1/ 

OMGNT 

0 1257000E 03 

0MC4Y3 

0 1C34O00E 03 

2ET8S 

0 5O0000OE 00 


CD 

18 

CKRX 

0. 221400CE 05 

CkRV 

0 1?7200OE 05 

CkP^ 

0 24rO00OE 05 


CD 

"3 

CKPX 

0 7S5C.000E 05 

CKPV 

0 7OO0000E 05 

CKP2 

0 -i!Tt;4i?0OE Ci5 


PPGL 2 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


CKIM 

3 12400Oti£ 0& 


CKI V '■ 
0 liC5O0fcE 


CilZ 

0. 1 ?S4000E 0€ 


SP2K 

-0 50C100O0E 00 


SP:£V 

0. 000000! jE 00 


5PZZ 

0 J<8S02?E 01 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 



■ . . 1 L 1 :■ • . ■ 


- f- , 

‘ . . . 1 • 


! ■ ‘ 4 f 

. . . + . , 




80 







I I'lfilj 


1 

C- 

* 1C* * j“ . j r , 
. -4 + .-.'t • ^ 

J. 1 . 



j -4 .-'6 c: 

e'. 


•• 


;.4430t:T‘ 

0^ 


-r1 

3 - 22 -f !:^r .'v 




' '-J. 

,- ■ i.-.M 

01 


0. 

1 3673 66L) 



4 


'r»2>l»0_;-0C*L' 

OJ. 


-0 

l^b.'cctD 

0i3 


c. 

-•? 

11261?: D 

t*- 


0 

0000000D 

00 



‘ i.” 

3c.1722.ifU 

02 


0 

00000000 

00 



-0 

1754070:) 

02 


Ci. 

00060000 

00 


*-Cv 

36230760 

01 


0 

000100001 C, 





2 42 ■'■■260 

01 


0 

■2266455!;.' 

01 


10 

-.j 

242. ‘326:' 

'01 



I:Zt64'?5L‘ 

01 


lx 

- 2.. 

20907S9D 

1*4 4 

KfJ. 


0 

i’221.441L' 

01 

12 

*1 

2090 799D 

01 


-0, 

1825441D 

01 


13 

*'0 

11":45"5[. 

01 


0 

1814350: 

0' 

14 

-0 

li:9535D 

01 


-0 

1S14;:50L' 

01 


15 

-0, 

1493807D- 

-02 


0 

7502533D- 

-01 

s ^ 

16 

-0 

1493807D- 

-02 


- 0 . 

7502533D- 

-01 

17 

- 0 . 

2992000;' 

00 


0 

1077255D 

01 

IS 

•w 

2"r."42U0c'. J 

00 


-0, 

1077255L. 

01 


1 ? 

-C. 

S4J1492t. 

02 


0. 

13285750 

03 


20 

“*y 

S431492D 

02 


-0. 

132S575D 

03 


21 

“0 

5956669;' 

02 


0. 

0000O00't' 

00 


22 

-0 

16402451' 

02 


0 

00000000 

00 


23 

-0. 

2107464D 

01 


0 

1S3005SD 

01 


24 

-0. 

2107464C' 

81 


-0. 

1S3305SC 

01 


25 

-0 

1135442D 

01 


0. 

l'c;i31670 

01 


26 

-0, 

1135442D 

01 


-0. 

1S131670 

01 


27 

-0 

1493819D- 

-02 


0 

7502S67D- 

-01 


28 

-0 

149381 5D 

-02 


-0 

75026:670- 

-01 


29 


4297255r" 

-01 


|C^. 

42134550 

00 


30 

“0 

425‘^255D- 

-01 


“0 

42134580 

Of? 


CD 


.411 


fll2 



813 


S 

0 

SS’4S0:50E 

ec 

0. )3'000000t 

00 

0) 

l73'64c0E 

00 

CD 


R21 


822 



823 


9 

0 

000100001E 

0»3 

0 10000010E 

01 

0 

0000 00OE 

00 

CD 


831 


832 



833 


10 

-0 

17:'6480E 

0€t 

0. O0tiO00i0E 

00 

0 

58480SOE 

00 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


00 ^53:17 lOGSTB 


£V3 lCf1S PFflL-ririE MONlTOR-4. 0 


PtiUE 16 


♦='*++. FIuENVflLl.lLS ♦++++ +■+♦:♦"♦ 


81 


r^UT'lBLP 

1 


VD 

I 

J-* 

KJ 


4 

5 

6 


10 

11 

12 

13 

14 

15 

16 

17 

18 
IS* 
20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 


P£8l. 

-0 84601020 02 
-0 S460102D 02 


-c. 

82978560 

82 

-e. 

82978560 

02 

-£i 

11286210 

03 

-0 

96597930 

02 

-0. 

18845590 

02 

-0. 

54039730 

01 

-0 

24378710 

01 

-0 

2437871D 

81 

-0 

20740320 

01 

-0 

20740320 

01 

-0 

11418390 

01 

-0 

1141839D 

01 

-0 

14590310- 

-02 

-0 

14590310 

02 

-0, 

23928800 

88 


-0. 2992000D 00 
-0. 8441125D 02 
-0 344:1 125D 02 
--0 93532720 02 
-0. 1719823D 02 
-0 20968240 01 
-0 20S6324D 01 
-0. 11417350 01 
-0 1141795D 01 
-0. 1459110D-02 
-0 1459110D-02 
-0. 4299640D-01 
-0 4299640D-01 


IfIRG 

0 1321032D 03 
-0. 1321032D 03 
0. 136S177D 82 
-0 i::68177D 03 
0. 0000000D 00 
0. 0000000D 00 
0 00000000 00 
0. 000O000D 00 
0 23073 29D 01 
-0 23073290 01 
e 18116130 01 
-0 18116190 01 
0 1S15392D 01 
-0. 1815992D 01 
0. 78103610-01 
-0. 78103610-01 
8. 1077255D 01 
-0. 10772550 01 
0 13260170 03 
-0 13260170 03 
0. 000O1308D 00 
0 00000000 08 
0. 18293030 01 
—0. 13Il.‘938j>0 81 
0. l3l*+-fli:D 01 
-0 1814412D 01 
0. 78102510-01 
-0 78102510-01 
0. 42134390 00 
-0. 42134330 00 


CD 

Rli 

012 


013 


8 

0 «*7<>6:43:riE 00 

0 0800GG8E 

00 

0 2420208E 

00 

CD 

R21 

022 


023 


9 

0 0000000E 00 

0. 10O0000E 

01 

0 0000000E 

00 

CD 

R31 

032 


033 


10 

-0 3420200E 00 

0. 0000000E 

00 

0 9396930E 

00 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


00 1^' 


17 !0&?TB 

^.V/rL!!-' I'’E9L-TU'lh M0NIT'‘iR“4 0 



♦ +. i F 1 '>.r4VHLUE5 > >r + . ^ 


U.Jr^BER 

kE9L 


1 

-0 34<-<736j[' 02 

0. 


-0 34-3""3c.3D 02 

• 0 

2 

-S 82956S1D 02 

0 

4 

-0 3295681D 02 

-0 

S 

-0. il30791D 03 

0. 

h 

-0. S5i:::*:78E.D 02 

0 

7 

-0 i'^'40tS3D 02 

0 

e 

-0. 52141 26C- 01 

0. 

3 

-0 2445243D 81 



-0 2445218C:- 01 


11 

-t' 2066 392f > 01 


12 

-0 20663f^2D 01 

--0. 

13 

-0. 11420S5D 01 

8. 

14 

-0. tl42095D 01 

-0. 

15 

-0. 14546003'- 02 

0. 

le 

-0 1454SO8D-02 

-0. 

17 

-0 29928003 00 

0 

13 

-0 29920003 00 

■-0 

IS 

-0 £4424103 02 

ii 


-0. £4424103 02 

- 0 

21 

-0 9»45100l> 02 

e 

22 

-0 i?30474[> 0^ 

0 


•"iy i8y^*4» 5D wl 


24 

-8 20354 75D 01 

-e. 

25 

-0. 1142093D 01 

0 

2b 

-0 11420933 01 


27 

-0 14545553-02 

0 

28 

-0 14545553-02 

-0 

29 

-0 42999423-01 

0 


—8 



nil 

0 7*rr:t44CiF. 00 
921 

0. fi0oCiO00E 00 
931 

-0. 6427SS0E 00 


B12 

0 0000t?00E 00 

0. 1000000C 01 
932 

0. OOtiOOOOE 00 


234cl32D 01 


912 

0 t'“3”'S?0E 00 
923 

ij 0000000E 00 
933 

0. ~tl60440E 00 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


53 17 lOQSTB 


iVS'l'EMS EERL-TIMh HOf4nDr-4. 6 


PhGl s<?' 


♦ 4 EIGEHVHUJE'r. f »:4 4<+ + 


83 r^UMBEP 

1 


VC 

I 


4 


f 

8 

3 

10 

11 

12 

13 

14 

15 
lo 

17 

18 

19 

20 
21 


25 

26 

27 

28 

29 

30 


REiiL 

-0. 845S492D 02 
-0 S45S492D 02 
-0 8291316D 02 
-0. 3291316D 02 
-0 1135145D 03 
-0 9675501D 02 
-0 1873727D 02 
-0. 404S124D 01 
-0. 2452793D 81 
-0 2452793D 81 
-0. 20733O0C’ 01 
-0 2073300D 01 
-0 .ii: 6411 [> 01 
-0. 1136411D 01 
-0 153803 6D-62 
—0 i 53 oo^ 6 C '“02 
-0 2992000C' 00 
-0. 2992Ei00C‘ 00 
-0 842030^0 02 
-0 34203072 02 
-0 1007019D 03 
-0 154S345D 02 
-e. 21211490 01 
-0 2121149D 01 
-0 11364660 01 
-0 11364660 01 
-0 15::S078O-02 
-0 15330780-02 
-0 42944260-01 
-8 42944260-01 


IlIRG 

0. 13214260 03 
-0 1^2142b0 83 
0 1370355D 03 
-0. 13703550 03 
0 . 000001000 001 
0 01000OG0D 001 
0 O0i‘ji0iO0t0D 00 
0 000000010 00 
8. 24322070 81 
-8. 24322070 01 
0 i.'?095600 03 
- 0 . lSC’956t’0' 01 

0 18143110 01 
-0 18143110 01 

01 £0'19087O-O1 
-0. 80138870-81 

0. 10772550 01 
-0 10772550 01 
0 13315910 03 
-0 13315910 013 
0. 000100000 01C 
0 00 G 0 OO 0 [- 00 
0 18488450 01 
-0. 18438450 01 
0 1811625:> 01 
-0 18116250 01 
0 80191110-01 
-0 80191110-01 
0 42135710 00 
—8 42135710 8»-i 


ro 

911 


Fil2 


013 .. 


'8 

0 50O0800E 

010 

0. 0O010t1010E 


01 8660250E 

00 

CO 

Ei21 


022 


023 


9 

0. 0000100OE 

00 

0. 1000O00E 

01 

0 0000O00E 

00 

CO 

031 


032 


033 


10 

-0. 866025GE 

00 

0 OCOC’CiO-OE 

00 

0, 50OO01001E 

00 




<91Mrnb' 


cm cm cm 




SYSTEM STABILITY AS A F13NCTI0N OF GEOMETRIC VARIATIONS 

I eri:. !?t hu-Tirtt iwuTCtR-4 0 


pnO 

A 

II 


I 4+.4:.* M + ClutfJVH:. '.‘FS +•++»:♦ + i ♦ • '<= 
RErtL 

-0. 84i:‘4'30iC' 

“C ?.42‘'t3i310 02 

-0 S285fT‘20 02 
-0 11.'-iOb'6'5D 02 
-0 10021?2D 02 
-0 i582o4‘^D 02 
-0. 4408‘:-J6l' 01 
-s :-;42a20C 01 
-2 24 421201' 01 
-0 2i;.C040C- 01 
-.3 21101O4OD 01 
-8 11203300 01 
-0. 11202C0D 01 
-0 17r322'*£’-02' 

— ti 1 1' •*3.r c 
-0 2?'?20001 00 
-0 29320001 00 
-0 32742'92D 02 

-0. 32r4292D 02 

—"I lit521060 02 
-0 ll"’2'^34D 02 
-0 2133327D 01 
-0 219S927D 01 
-0 1120442C‘ 01 
-•0 11204421 01 
-0 1779538C'~02 
-0 l779563t;-02 
-0 42204S3D-O1 
-0 4230433D-01 


0. J22C.504D 02 
-0 122a'r-i541 02 

8. jj 72232c- 32 
-0 11722821 02 
0. 0O00000D 00 
0 00000001 00 
0. 00i0‘0t0O81 00* 
0 00000000 00 

0 2f.59£4ll 0*1 
-C 2^39'3411 01 

01 1327132D vii 
-01 13271820 01 

01 1S07860O 01 
-0 13076300 01 
M ^f-'2?l35O-01 
-8 =62-=>.i 351-81 

0. ie~7’255L 01 
-0. lOlr'I'iOl 01 

0 3 *44‘;t_91 0J- 
-0' 1244?39r' 0i3 
0 il'c'-'J'J0''.ll c.'<5 

01. 0010100000 00 
■01 19141:0111 01 

-01 1'?1J681D 01 
0. 13029700 81 
-01 13039700 01 
0. 36251470-01 
-0. 36 251470-01 
0 42:i2'9i~0 001 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


1 

01 . 04 01^ 

lOGSTE: SVSTC-1S 

REhL--Tin£ i10NirriR-4 0 


i 


lOG INPUT PfiFfintTEPS 




Ci/ 

HI 

M2 

(•O 


1 

0. SS54000E 05 

0. 19500O0E 03 

9. 2D?3‘.iCtOE 04 


CD 

JlX 

JIV 

J12 


2 

0 1542O00E 07 

0 6&4490OE 07 

9 754^909E 97 


CD 

J2>; 

J2V 

.T22 


*7> 

0 5000Otui£ 02 

0 50O0O00E 02 

0 50009907 C2 


CD 

j?:>. 

J3V 

J3Z 


4 

0 28CC0O0E 04 

0 2E4S'0li0E 

0. 28.T50O9E 04 

1 

CD 

ERIX 

£F IV 

CF-rc 

■ 

5 

0 I30O000OE 09 

0 0I390000E 00 

0 375O009E 00 

: 

CD 

■fP2X 

£F2V 

3F2Z 


6 

0. 999090OE 00 

0 00O0009E 00 

0. lc".'CS'2i>E 01 


CD 

Bll 

Rli! 

013 


8 

0. 1090000E 01 

y U000':iC0t 09 

9 0000O00E 00 


CD 

;i21 

h22 

R2^ 


8 

0 rii^r-0fi0CiE 00 

0. i0009O0E 01 

0 eeoooooE 00 


CD 

P21 

032 

P33 

r ^0 
. 1 

10 

0. 0090O00E 00 

0. 0y00900E 09 

9 100O00OE 01 

1- 






CD 

F120t'. 

P120y 

F‘120Z 


11 

0 4150000E 01 

0 000O909£ 09 

0 6731000E 00 

■ 

CD 

PE20X 

PE20V 

RE20Z 


12 

0. 000CE 0y 

5 OOCuOeOE 09 

-9 3r50OC0E 00 


CD 

CDX 

CDV 

CDZ 


Is 

0 5??29S>4E 02 

0. 55'3298?E 92 

0 5492S93E 02 


CD 

SDX 

SDV 

3D2 


14 

0 149i5000E 02 

0 149£009E 02 

0 2992090E 02 


CD 

CF:X 

Ci'v 

CKZ 


15 

0. 1250C00E 03 

0 1259090E 03 

0 125000OE 03 


CD 

so; 

3; V 

3KZ 


16 

0 3125000E 02 

9 3125O00E 92 

0 E25O-O09E 02 


CD 

OKG'iT 

0MG!i5 

ZETRI 


17 

0 1I570C0E 03 

0 16I4099E 93 

0 502;999C’E 9C 


CD 

CKRX 

CKR--’ 

C4‘;P2 


Id 

C 2214000E 05 

0 i572909E 05 

0 2470O90E 05 


CD 

CKFa 

CKPV 

CkPZ 


19 

0 7856000E 05 

0 7Cd88e:4E 05 

0 87€4O0(3E 05 

i 



pmmrnrnmi *»<1 f~— 

mm fn f^#****** 


(.] 

I I 

1 : 

0 

li 



SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


<d3 lOGsre 


SYSTEMS 

RERI. - T I ME MC't^ I T0Y--4. (. 





•t + ElGEtA'^riLUES 



NUMBER 


REAL 


IMAG 


1 

“0 

3430 T91D 

02 

0. 132&786D 03 


2 

-0 

S430791D 

02 

-0. 13287860 03 


i 

-0 

S301565D 

02 

0 13669490 03 


4 

-0. 

8381565D 

02 

-0 13669490 03 


5 

-0. 11249030 

03 

0 00000000. 00 



-0. 

99649210 

02 

0. 00000000 00 


7 

-0 

16j^l495D 

02 

0. 00000000' 00 


3 

-0 

5743491D 

01 

0 0000O00O' 00 


5 

-0 

24196220 

01 

0. 22437560 01 


10 

-D. 

241S6220 

t-11 

-0. 22437560 01 


11 

-C 

2109525D 

81 

0 1-8417670 01 


12 

-0 

2109525D 

01 

-0 18417670 01 


13 

-0 

1139525D 

01 

0. 18136840 01 


14 

-0 

1139525D 

01 

-0 1S13684D 01 


15 

-0. 

14936130- 

-02 

0 79024050-01 


16 

-0 

1493.6130- 

-02 

-0 79024050-01 


17 

-0 

29920000 

00 

0. 10772550 01 


i?? 

-0. 

2992SO0D 

80 

-0 10772550 01 


19 

*-• 

34160550 

02 

0 134-27190' 


20 

-0 

34 160550 

02 

-0. 13327190 03 


21 

-0 

10111720 

02 

0. 00000000' 00 


22 

-0. 

15173420 

02 

0. 00000000 03 


27 

-0 

21249060 

01 

0. 1S51757D 01 


24 

-3 

21249050 

01 

-0. 1S517570 01 


23 

-0 

1139376D 

01 

0 18122990 01 


26 

-0. 

il39376[‘ 

01 

-8. 13122990 01 


27 

-0 

1453736[ • 

-02 

0. 79030110- 01 


28 

-0 

149:<726D- 

-02 

-0 79030111^-01 


29 

-0 

42839770- 

-01 

0. 42137060 00 


30 


42339770- 

-01 

-0 4213 ’060 00 


cr 

fill 


fil2 

ftl3 _ 


*3 

0. 9343030E 00 

0. O08OO0Ct 80 

£i. 1 i 36480L 

0Gi 

CD 

R21 


fl22 

ft23 


9 

0 0000C00E 00 

0 1000000E 01 

0 00000OOE 

00 

CD 

fill 


ri32 

833 


10 

-0. 1736480E 00 

0. 0000000E 00 

0 984e830E 

00 


'RQF 9 


CZj C=i 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


tor.--.Tf- 


l EM3 REPL -T I t-^L I : --.R ■ ! 0 


■T 5 * -i . I- + t ; Off ifc’ S ' t K ■>! 


P, 


l 4 Ur.BEr 

1 


REAL 

-0 84-5?2??D 02 
-0 ;:-4ti7;27-[.- 02 
■*0 -3*- 

-C S29t.E63D 02 
-0 J12C-c.0C.r- 03 
-0 ?E2'C'1C' Ef2 

-0 l!3l23E0'D u2 
-0 530324 >C' 0X 
-tr 2441243D 61 
--C 2441249D 
-0 2O''10t.5CJ 01 
- 0 . ooTjeffL' ei 
-0 1144561D 01 
-0 xl44?6iC' 01 
-C. 1412185C-02 
-0 14J23S5D-02 
- 0 . 29 S 2000 L’ 00 
-0 2592G00C 0C 
-0 84 3 "9050 02 
-0. R43"S'85C' 02 
-0 •r‘8*.o&55D 02 
-0 Ib3"8t-5C‘ 02 
-0 20935333 01 
-a 20’33533l‘ 01 
-0 1144S93D 01 
-C 1144358D 01 
-0 1412242D-02 
-0 1412242D-02 
-0 423503SD-01 
-0 123506SD-01 


fill 

0 00 
fl21 

0 0 O 0000 rtF 00 
031 

-0 3420200E 0C 


C 002 *?'-I- 0 ‘?E 00 

o. 01 

PI 2 

0 O 0 Ot« 00 yE 00 



ir-'RG 


0. 

13202O3D 

03 

•-0. 

13 ?0'203r' 

0: 

a 

J 333572f • 

03 

-0 

13f8572L 

03 

0 

O000OOO[' 

00 

01 

0000000C’ 

00 

0. 

00000003 

00 

0 

ri0M00Of'C' 

00 

0 

L^23203D 

01 


2.' ir-OtjOoE 

1*1 v4 


1 1'' < 4l> 

ol 

-0. 

1309774D 

01 

0 

181731ED 

01 

"Cl. 

131 72 133' 

01 

ijl 

7gE3'il0L>- 

■01 


7tejS10D 

•01 

0 

1077255C- 

01 

"0 

1077255D 

01 

0 

i:2c-:316l- 

03 

-0. 

l3l3313C' 

03 

0 

0C‘'i.‘i0O003 

>30 

0. 

8O000OOC 

00 

0 

1S31041D 

01 


1'03-Iy4i2' 

01 

0 

1315255D 

01 

"0. 

1315255D 

01 

0. 

7E342980- 

-01 

-0. 

7f842-?SD- 

-01 

0 

4213554D 

00 

-0 

4c.l3554[' 

00 


fll3 

0 3420202 iE 00 
fi23 

0 . ooctfOoeE 00 

033 

0 . 9336330 E 00 


SYSTEM STABILITY AS A FUNCTION OF GECMETRIC VARIATIONS 


►?<} 05 lOGSTB 


SVS’FHS kEfll.-TIfC Ml.N1 (OP-4 8 


PRGE 25 


ir EIQENVRLUfS + 


NUMBER 


REAL 

1 

-8 

8487704D 02 

2 

-G 

34o.’704D 02 

•y 

-0 

SZS-IOSSiD 02 

4 

-8 

S292059L' 02 

S 

-8 

11534011' 83 

€ 

-8. 

9364592D 82 

1 

—8 

2123212D 02 

S 

-8 

4995536D 81 

.“1 

-8 

-» .*>-4 

f e: ' .••ZfU X 

10 

-8 

245026SD 81 

11 

-0 

2848S15D 01 

12 

-8 

284S315D 01 

15 

-8 

11 ;h051D 81 

14 

-8. 

114S031D 81 

15 

-0 

1365793D-02 

36 

-G. 

1365795D-82 

17 

-0 

2392000D 00 

18 

-8 

2992000D 00 

1? 

-8. 

&452599D 82 

28 

-8 

£4525991’ S2 

21 

-0 

9753592D 82 

22 

-e 

1S19084O 02 


-8 

20S3S'04[5 '01 

24 

-c. 

20S3304D 01 

25 

-0 

11430601' 01 

26 

-0 

1148060t> 01 

27 

-8 

1365S25D-02 

28 

-0, 

1^6oS25D“" 02 

25 

-0 

429S746D-01 

58 

-0, 

4298746D-01 


IMHG 


G. 

1314815D 

03 

-0. 

1314013L 

03 

0 

1369771D 

03 

-0 

12697710 

02- 

8 

0800808D 

00 

3 

0800088D 

00 

8 

88800881' 

08 

8 

00008880 

00 

0 

2i'94.ii7D 

81 

- 8 

2294237D 

01 

0 

l'’?17£4D 

81 

-6 

1793 7S4[' 

01 

0. 

1?1 96651' 

81 

- 0 . 

1£;19665D 

81 

0 

7556445D- 

-01 

-0 

75564450- 

-81 

0 

1077255D 

01 

-0 

18772551> 

01 

0 

1222985D 

03 

-8, 

1322935D 

03 

8, 

00888O8C' 

08 

0. 

08008088 

80 

0 

18197680 

01 

-0. 

1S1976SD 

01 

0 

131^0150 

01 

-0 

1817015D 

01 

8 

7556646D' 

-01 

-0 

75566460- 

-01 

0. 

42134630 

00 

-0 

4213463D 

00 


CD 

8 

0 

fill 

7660440E 

00 

0 

R12 

800Ci880E 

00 

8 

fil3 

6427SS0E 

00 

CD 

9 

0 

fi21 

8880000E 

00 

e 

fitiS. 

1000080E 

01 

0 

A23 

0000000E 

00 

CD 

10 

-0 

A31 

6427838E 

00 

e 

R32 

80O8O00E 

08 

0 

fl33 

7660440E 

00 


cm 


cm 


01 fu 


lOG^TB 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 

SV -.IEMS kffi* rjfir 'icru '''’*^-4 0 FfiuE 20 


;4 * 4 f + ♦ CTGr.MV'Hl UES ♦'♦•T ♦:44 f ► 


88 


NO 

I 

to 


NL'MBEK 

1 


Q 

10 

11 

12 

12 

14 
1 ? 
16 
17 

15 
1 ? 
20 
21 
22 

24 

v’S 

27 

28 
29 

:e 



F'tBl 

0. 

-0. 

85Gi?0i4:'il* 02' 

-0. 

:55*?O049D 02 

-0 


S2 072151 02 

*-1 

-e 

82S7215D 02 

-0 

-0. 

1139224D 02 

0. 

■0 

912'.^005D 02 

0 

-0 

'22258842 82 

0 

-0 

.1F.-?48GCD 01 

8. 

-0 

244o92i'l’* yl 

0 

_ f; 

..4489; *■ i- O'j- 


-0 

iiT’O l'G’lGl' *31 

0 

-C 

2032G128D Ol 

-0. 

-a 

11491 25D 0-1 

Gr 

“0 

114Si;5D 0.:. 

-0. 

-0 

1362172L''-02 

0 


.. --"..4 -7 

±^r *(Xt aii. 

■'8. 


29’:'2008l> 00 

0 

-0 

29920001' G'Gi 

“3 

-0 

8452817t.' 02 

*3 

-01 

S452S17D 02 

-0 

-0 

?725?C‘?D Gi2 

0. 

-0 

1c:2?26£:D 82 

c. 

— y 

28S2882D 81 

0. 

-8. 

2eS2£o2[: 81 

0. 

-Gr 

114S202D 01 

Gi 

-0 

114::':02C' 01 

-Gr 

-0. 

i362058D-02 

0 

-0 

13fc-2058D-02 

-0 

— 0 

429?04Gi[:-01 

0 

-8 

42.490-0D-01 

“8. 


IM0G 

i;: 087 e?r 
lI087f.'’Cj 
12. ’172.21 


.12 

02 


•-'f 


2517 G 0 r‘C' 01 
2"517F;0 0’ 

1777:;’ 01 
177??-^2'D 01 
0 1S23S'2:D 01 
20?; 2D 01 
0 75-io2?iD-ei. 
704*-. li'iC '01 
1^77250[ Cl 
-3 10?7:222D 01 
L22r''G7oC‘ ►ij> 
13228702 03 

O 0000 V 01 00 

0i00Li000r- 0*0 
lolOSulD 01 


7546769D-01 
42114S-5D 010 
. 42124550 00 


CD 

0, 

fill 

3 50G10000E 

GiO 

Gi 

012 

88888G’G’E 

83 

G’ 

013 

8E7025G1E 

00 

CD 

•4 

021 

0. 00Gn;i000E 

00 

0 

022 

1 00O000E 

01 

0 

Rc2-4- 

OGi0Gi00OE 

0Gi 

CD 

10 

0 j. j 

-Gi S8&8250E 

00 

C 

032 

3G'0Gi*3'5*3E 

00 

0 

032 

5880000E 

00 


SYSTEM STABILIIT AS A FUNCTION OF GECWffiTRIC VARIATIONS 



I 




51 04:03 lOQbTD 


5VSTEMS PFtiL-TlilF MOtJIIOP-4 O 

♦+r-('f+ * l + f ElGEfWHLUES 


PhGF. 37 


89 



(4UMBER 

1 


4 

5 

6 
7 
S 
3 

10 

11 

12 

i:< 

14 

15 

16 

17 

18 

19 

20 
21 

22 

—.n 

24 

25 

ze 

27 

28 

29 

30 


REmL 

-0 8492E62D 82 
— 0 3432883D 82 
-0 8231 374D 82 
-0 3281 374D 82 
-0. 1145E14ZD 03 
-0. 9308564D 82 
-0 2i78fc*0lD 02 
-0. 41328St’D 01 
8. 241453:38 81 
-0. 241459SC 81 
-8 2042 106E 81 
-0 20421080 01 
-0 114C-003D 01 
-0 11400030 01 
-0 1481220D-02 
14 ol 228 L^‘“ 8 <- 
-8 2992080D 08 
-0 2992000O 00 
-0 8419135D 02 
-0 84191350 02 
-0 1008C55O 03 
-0. 15425600 02 
—8 21 i:.«jS 4 lO 01 
-0. 21208410 81 
-0, Ii-t22l50' 01 
-0 11402150 01 
-0 14312450-02 
-0. 14312450-02 
-e 42898720-01 
-8 42398720-01 


Ir-18G 

0. 12127460 03 
-0. 12127460 03 
0 13737030 83 
■ 0. I37j>r030 03 
0. 0t'00000tJ E'lO 
0 00G30O0D 00 
0 . 00000000 00 
0 0000010100 00 
t> «iC'514Ci30 81 
-0. 2651409D 01 
.• i 7 t 4 ' 5 f ?0 01 
-0' 1734 55 70 01 
0 131’’:505O 01 
-0, 1817:5050 01 
0. 7S694490-01 
-0 78654490-81 
0 1077255D 01 
-0 1077255C 01 
0 1333 3790 03 
“0 i;31379i:> 03 
0 000000100 00 
0 0001O000L' 0’8 
0 184:55160 81 
—0 Ic4o5160 01 
0 . Icl 2 (' 4:^:0 01 
-0 18127330 01 
0 7369993C'— 01 
-0 73699930-01 
0 42126810 00 
-e 42136:510 80 




SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATKMJS 


10/16/75 


T 

ro 



A 




.:4 

lOCSTB 


SVSIEMS 

RERi .i*’t MOM 1 OR -4.0 



)■ » I - 

lO'i INPUT 

PRRPME TEkS 

r* 




CD 

1 


Hi 

0 SS540O0E 

05 

M2 

0. 3 95000OE 03 

M3 

0 26C3000E 

04 

CD 

2 


IIX 

0. 1542000E 

07 

JtV 

0 6944000c 07 

JIZ 

0 754200eE 

07 

CD 


J2X 

0 5C0O0O0E 

02 

J2V 

0 50300‘."3E 02 

J2Z 

0 5000G'00E 

02 

CD 

4 


.T3X 

C. '•5G3U0I.JE 

04 


11 Z 

C 2 '•i-'CoOO'C 

i.*4 

CD 

5 


SRir-: 

0 oDC0G’Ci0E 

00 

SPIV 

0 00 G 1 O 00 OE 00 

SRIZ 

0 37500O0E 

00 

CD 

t. 


SF2X 

0. 0O00G'C'OE 

00 

SF 2V 

0 00O£i000E 00 

SF:2Z 

0 . 160S999E 

01 

CD 

S 


Ril 

0. 100000G1E 

01 

Rl2 

0 i;.i00000oE 0*0 

R13 

0 O000000E 

90 

CD 

9 


R21 

0. C0O0000E 

00 

R22 

0 1000OS0E 01 

fizz 

0 C0CGi00O£ 

00 

CD 

10 


R31 

0 00000t?tlE 

00 

R32 

0 0000800E 00 

R33 

0 10O0000E 

01 

CD 

11 


R120X 

0 415O000E 

01 

R120V 

0 OO>O0000E 00 

R120Z 

0 . t73'lC’0*3E 

00 

CD 

12 


PF.20X 
0 OC0O00UE 

00 

RE20‘i 

0 0OO8O0GE 00 

F:E20Z 

-0 375Oe00E 

00 

CD 

13 


CD/ 

0 5992999E 

02 

CDV 

0 5992999E 02 

CD&. 

0 59 5299 9E 

02 

CD 

14 


SDX 

0. l4‘?6000E 

02 

SDY 

0 . 1496006*E 02 

SDZ 

0. 29?2OC0E 

02 

CD 

15 


CI'X 

0. 1250i?0C>E 

03 

CKV 

0 ir‘5G'0Ci0E 01 

CKZ 

0 125£iO00E 

0’3 

CD 

16 


‘'KX 

0 3125O90E 

02 

SKY 

0 3125000E 02 

0 625000CE 

02 

CD 

17 


GtIutiT 

0. 1257000E 

03 

CMONS 

0 1634000E 03 

ZETRS 

0 5000000E 

00 

CD 

IS 


CKR/ 

0. 2:i400OE 

05 

CKRV 

0 i972000E 05 

Cv.RZ 

C. 24708G'‘OE 

05 

CO 

19 


CKPX 

0 rS566C0E 

05 

CKPV 

0 7000O00E 05 

CKFZ 

0 £7t.4000£ 

05 


& 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


1 

c 

I 

< 

i 



Oi 

'•D 

> G' 

I— « ^ 




lU 

■S» 
> IS' 
rj rrt 

*-A O 


S' s* 


■j? 

•rH 

a 

O 

u; 

UJ 

a 

iji 

X a 

X® 

h-1 I'Zl 

1.MO 


O'- a 

O-i* 

ifi a 

r*J 

a 

■r^ 

O.J 

*S 

a 


I 



9-25 


SYSTEM STABILITY AS A FUNCTION OF GEOMFITRIC VARIATIONS 


9( 


f.ji’-i-LF 


1 


j 0 
11 
12 
11 

14 

15 
le 
17 
13 
13 

21 

22 

23 

24 

25 

26 
27 
2S 
23 
70 



-0 1 11736- U 03 
-6. ■' 0173363 03 
-0 12O1O0OC' 02 
-0 6584307XJ C’-i 
-0 ;;3543T:c [.■ 01 
-0 2354332U 01 
-0 2213327D 01 
-0 221S32'’U 01 
-0 1133::?5D 01 
-0 113='3S5D 01 
”0. 14 32 1' 22k' ~0.i 
-0 1492722L-02 
-0. 23920O0C' 00 

~»:.l Cl27 0*1 

-01 S1630123D 02 
-01 ft':4'-ri29[.i 02 

-0 1057S45!:' 03 
-0 1145064: 02 
-0 2200832D 01 
-0 220C‘i832U 0il 
-0 113:3337C' Oi 
-0 1135337D 21 
-0 1432668D-02 
-e 1432668D-02 
— 0 423 i‘663L' ■ Ol 
-0 42‘35663r-'0i 


■ f' r'*. 







or 

- 

J. ■“■44oUl' 

03 

0 

'J0O00O0D 

00 

0 

OO0OO0OD 

00 

0 

•30O000OD 

00 

0. 

t>iO06’ti£T' 

00 

1% 

C j. 

i:<-i 

•-■a 

* 0 


t * ♦ 


134 ^055D 

01 

-0. 

134 3055D 

01 


1 81 06 3i D 

5*1 

-0 

1610832D 

01 

0. 

7302855:- 

-01 

■ 0. 

r':»tl28‘.'3‘L' 


0 

10:^72353 

01 

— 


01 


I 345362D 

03 

-0 

i_4tj3C'2L- 

'S 

0. 

00O0C'O0D 

00 

0 

00O0O00D 

00 

0. 

13160 75D 

01 

-0 

19160 F5D 

01 

0 

180883 4C^ 

01 

-0 

1S8S894D 

01 

0 

7303200D 

-01 

-0 

790-:2OO[ 

-01 

0, 

4I14528D 

00 

-0 

4214528r- 

00 


CD 


811 

0. ?S48u£8t 00 


H12 


00 



0E 00 


CD 

821 

822 

823 

3 

0 0000000E 00 

0 10O0OO0E 01 

0 000000OE 00 

CD 

fill 

832 

833 

10 

-0 1736480E 00 

0 O000000E 00 

0 984S080E 00 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


1 ^/ 16/75 10*50:34 lOGSTB 


SVSTHfIS REAL -TIME MON IT OR -4 0 


PftiiE Ifc 


91 


yo 

I 

to 

ON 


r^UMBER 

1 

2 

3 

4 

5 
€ 
r 

8 

5 

IG 

11 

12 

12 

14 

15 

16 

17 

18 

19 

20 
21 
CmC- 
22 

24 

25 

26 

27 

28 
29 
20 


REAL 


VALUES + +4 


i ! It 1 j 

G2 

0 

i: 255960 02 

02 

-0. 

1325593D 02 

02 

3 

3 2r;2:7490 03 

02 

0. 

13r.S743D 02 

02 

0 

0000O0£tD 00 

02 

0. 

0000O0OD 00 

02 

0. 

OCOOoOOD 00 

01 

0 

OOdOOOOD 00 

01 

0. 

22279160 01 

31 

-G 

22279160 G1 

01 

0 

18212650 01 

01 

-0 

19212650 01 

01 

0. 

18182:510 01 

01 

-0 

1S1S281D 01 

02 

0. 

74434740- 01 

-02 

-0. 

744i»474D-01 

00 

C. 

1G77255D 01 

00 

— 0 

10^2550 01 

I 02 

0 

12:53910 03 

02 

-0 

12253910 03 

' 02 


0 ?:?20t3OO C"? 

1 02 

0. 

00.080000 00 

i 01 

0 

1S5S309O 01 

I 01 

-0. 

18583030 01 

01 

e. 

18150700 01 

' 01 

-0. 

1S150‘^00 01 

-02 

0 

74491910-01 

1-02 

-0 

74491910-01 

-01 

0 

4214111D 00 

-01 

-0 

42141110 00 


CO 


fill 


1=112 


1=112 

00 

3 

0 

9296920E 

00 

0 08O0000E 

00 

0 2420200E 

CD 


fl2i 


fl22 


fi 2 -- 

00 

9 

0. 

00O0O00E 

00 

0. 1000000E 

01 

0 000O0O0E 

CD 


fi31 


R22 


ft22 

00 

10 

-0 

342O200E 

00 

0 0O00000E 

00 

0. 9296930E 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


10f'lb.'75 10 oif .-A 


svi:.itr!S R£ihi. iik- tii.ir4i - ok -c* 


PfiijE 


1 1. +•>! -t- f E i I’Er^VfiLUES + 


92 NiJME:EF: 

1 


4 

5 


3 

10 

11 

12 

13 

14 
1 ^ 
le 

17 

18 
19 


20 



\c 

I 

lo 


24 

25 

2 t 

2 S 

29 


30 


-0. 

REhL 

S494b25l‘ 0? 

0 

IHfilj 

1712287D 

02 

-3 

S494t‘25D 02 

"0 

12 1228 7D 

03 

-0. 

82901280 ti2 

0. 

11707450 

02 

'0. 

329Eil28C' 02 

-0 

i2?07451.' 

02 

-0. 

11282020 02 

0 

000001080' 

00 

— 0. 

92?&72ir‘ 02 

0 

OOCiOlCnL. 

00 

-0 

2i92'29cl) 02 

‘J 

Ui?it?2‘C'3r3[.' 

CO 

-0 

47'ir'87?4D 01 

3. 

C00y0C0C 

00 

-?! 

L*1 

.j 

244.3t.r- ill 

• 

-0 

24C'?0'i'rr 01 

■ 0 

2 4 4 '■'Is 2D 

01 

-0. 

2'0i4“Ci2C 01 

y 

1' 89C02D 

01 

“0. 

2042’412'C 01 

-0 

1, ’896020 

01 

-8 

11581181:. 01 

0 

1821677D 

01 

-0 

115:3ilSD 01 

0. 

1322S77D 

01 

-0 

121 t890L'-02 

0 

7111405D 

‘81 

-0 

1216850D-02 

-0. 

■.■'i:.4405D- 

-81 

-0 

29920O0D 00 

0. 

1S77255C' 

81 

-0. 

28>-:-00pr- 00 

-0, 

1077255D 

01 

-0. 

c*440E’28D 0c^ 

0. 

llv'6 022 D 

02 

-0 

S440828L- 02 

-0 

1226022D 

02' 

-0 

88571-'1D 0-2 

0 

8000C00D 

00 

-0 

1720879C’ 02 

0 

00.30000D 

00 

-8 

2030981D 01 

6. 

18??144r 

01 

-0. 

2990381 D 01 

—8 

18C5144D 

01 

“0. 

llSSCiEiBL* 0*1 

0 

ISI 959 -D 

01 

-0 

115S088D 01 

-0 

1819597D 

01 

-0 

121E448D-02 

0 

7124211D- 

-01 

-0 

12164J81— 02 

-0 

7ir;41'il[: 

-01 

-0. 

4234 c 5 3 C ' “ 2 1 

0. 

‘2l380t.:[- 

Ol0 

c> 

4284S58D-01 


4212.ti06D 

0y 


•JT 


8 


fill 

0 78 €u 440 £ 00 


912 

0 OOGOtiOOE 00 


013 

6427880 E 00 


CO 


Q 


fl21 

0 . 000 ’ 0000 'E t'O 


922 

0. lOOC'OOOE 01 


02 :; 

0 C’OCiOOOOE OE’ 


CD 

10 


flCl 

-0 6427880E OO 


Fi ‘2 

0. OO000OG>E 00 


022 

0 7680440E 00 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


10/16/75 10 50:24 lOGbTB 


93 WJtlBEK 

1 


VC 

I 

K) 

00 


4 

5 

6 
7 
3 
9 

10 

11 

12 

12 

14 

15 

16 
17 
13 
19 

21 

22 

24 

25 

26 
27 
23 
29 


CD 

8 

CD 

9 

CD 

10 


STEMi RErtL-TlIlh iCiUI iGR-^ 0 




E 1 GENVRLI t S + 

kERL 

-0 3571716D 02 
-8 S571716D 02 
-0. 32S2064D 02 
-0. 3287064D 02 
-11 1141i;49D 03 
-0 83370350 02 
-0 25»47879D 02 
-0. 4248232D 01 
-0 2426523C Ol 
-0, 2426523D 01 
-0. 1997710D 01 
-3 1997'i0D 01 
-0 1165350t‘ 01 
-0 1165350D 01 
-0. 11084 43D-02 
-0. 1108443D-32 
-0 2992O00D 00 
-0 2992000D 00 
-0 S4S8596''i 02 
-0 34'3859tC' 01 
-0. 3355221D 02 
-0 2136089D 02 
-0 2O50353D 01 
-0 2050953D 01 
-0 1165624D 01 
-0 11656S4D 01 
-0 1108067D-02 
-0 1108067D-02 
-0 429S44ED-01 
-0 4293446.D-81 


811 

0 50000003 

00 

0 

812 

00000O0E 

00 

R21 

0 0000000E 

00 

0 

822 

1 000000 E 

01 

831 

-0 866025eE 

00 

0 

832 

0O00000E 

00 


0. 

ihHa 

129420 3D 

03 

-0 

1294i08D 

83 

0 

13' ; '3 1271 

03 

-0. 

1373127E- 

02 

0 

000G0ti0D 

00 

0 

OOOGC'OOD 

00 

c 

Ci';n;'0i>Ci0D 

00 

0. 

0C‘Oti£i00D 

00 

0. 

lir^O /it5c*D 

.“i • 

v;'*. 

-0 

2607258D 

01 

0 

1753.155D 

01 

-0 

1^53 155D 

01 

C: 

i824821D 

01 

-0 

13299210 

01 

t’l 

6&0V-.699D- 

-01 

-0 

630S699D- 

~iJl 

8 

1077255D 

01 

-0 

1077255D 

01 


0. i3137.*3'D 03 
-0. 1313795D 03 
0 00l:»0000D 00 
0 00000Q0D 00 
a 1795265D 01 
-0 1795265D 01 
0 18244370 01 
“0 13244670 01 
0. 6f33906C--01 
-0. 6t089G6D“01 
0 4213<4^0D 00 
-0 4213470D 00 

R13 

0 8660250E 00 
h23 

0 0000000E 00 
833 

0 500CO00E 00 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


.•y, 


r 


•X 

UJ 


•A 

<.n 

in 


o 

o 


r- 


^Cf 


n II 

C* ’Iv 


1-1 1'1 S' > 

'3 S' '3 > 


I rr I o ♦ ^ ■ 

> © tCf: I 


I -^1 -H 

I Q 


C V 
«.j:* *.0 


L.i w-J • 
r-l ‘ 

•ITj 'S» C* ' 


' CO >:o 
: 'X' <x 

I •• 0 c J 


rr f >, 1 ' 
(■■- t- ■ C' 
1 1 i'': >3 


4 i!Cj O O 
.1 >Si .3 i' j 
• 3 'V It 
~i 3 l'1 


S' '3 p. 

> 3 '3 ''J 


4 H H H H '-I i1 11 0 S' H t-4 t 1 ■H 'S' '3 

;' '3 '3 O S' S' 'S* '3 S' '3 C- CJ *S' *3 O 'S' C» '3 

t I --li... 

IT' f " I S a U1 U ' ' £' '•£' '3 '3 'S S' I ’ JP ^ S' ' •< c <i 

•t *t i - P-* i '“ ' 'S' » ^ 'i c 'i *j 1 1 '■‘ t - 


?> y. .3 I'1 P I U J IT' '1 'll IT' U”' K'-l O' 'P"S* '3 li ' !l > p T P I 't 't 
.1' 'S '3 f - f - '■ I I-'I '3 O »1 r- I I P I 'S 'S' 111 1)1 -1 •t x-l ■'H P I I 1 
|■*Tl O CiJ t*'.j *t I' I r*’! rH »-■» CT* 'JI* *T' O • 'J *;,J 

-r. A'. .• 1 r* _ / r.- I*.- I*p*i i Vi iTi iVi t*Ti 1 -'i ♦‘•'■i l!Ii *T.‘» T . • • 'JL* CO Cu O • l*'‘i ‘ •! 


f - I' -. I'O 'iO *‘0 CO O C' I I 

iri H ^4 -H 'X* ' ■ 


r - • - 'jC‘ CO Cu C*‘‘ I* ‘i ‘ •! 

iTv» t“4 T < ^ H VO '-/» ^ 


C: ‘Ti ' ‘S» ' 


' 'S* 'S ‘S‘ 'Si S' 'S- 'Si '3 3 'S' 'S' '3 '3 '3 O Cj 'S' '3 S 'S' 'S' S' 

■ 1 I I I I I 1111 


10 


'X 


UJ C 4 C'J plj f1 iT'l '. d -H ■ 
S rj G) S' S 3 S' S C'J ' 


^ ^ . 4 ^4 C'i P'J s S' cd 'r>i P 'l 'M »■< -H fd y Td H 
iS' '3 >.J 'S' |S"3 S' S' S '3 S 3 CJ S' 'S' '3 <D O 'S' '3 


I I 


UJ 

<3 


lS ‘Si lS Si O Cl Ci C) CCi 
•rd d 't ■T 'X' ':'' -T| -f id • ' 

(Sj S' 'd' ■T "t '•£' S' C'J c •; 

nt -rf iXf ii*i I _ r-ii f-- P'd Cj 

_| o:' '0 p- P- PC' C'J T-i 'J? CO Op 

ir C-. 'T' !■■- r- ' t P i U"' '-d P'- “ 

LU Ul 111 C J I.1J Td 'S' 'll 'Tl f-'i 
li. 'X' 'M 01 <X> rd 01 P ■' P'l C 'J ': •) 


I 

iC i3 O i3 Cl Ci Cl Cl 'C wj »S iLj Cl Cj Cl iSi C) tCi ^ tl 

iT', IT, 1-4 -d 'S' CO O '3 to ITi r - ID t'j 01 'J> 0l rd id it 'f 

r<- p - CP' 01 CO CO 3 '3 >3 '3 r - 1 i CO O 'l ' £' ' ll Cd Dl I'd ' 'd 

S' 'll 3 '3 PI P-J 33 iH ■H 'I '» C'J M ID ID 3 3 I "i PI 
t)-i 111 ill 111 '"Pi 'll (•' >XI '11 'S' -rt r-l t 4 li'.' ID O' 'Ti 'll '1.' 

I"! i ‘6 P|l '£' 'S' 3 I'l 'll '11 '.'1 '£' P'l ll) 111 'i' 'll 3 3 Oi pPi 

^1 lis rd -rd Td rd 'll O I ■4' ^ I l f) C 1 3 rd rd Td rd Ol C'J 

t4 -4 Td Tl Td rd Cd C 'J CO 01 O . ' dC il C'J -d Td rd rd 'd •'t 


S Cj 3 'S' S' 'S' 'S' '3 3 3 
I I ! I I 1 1 I ■ 


|T' m O '3 '3 Q S' 'S' 3 'S' S' '3 CiJ 3 S' 3 '3 'S' 'S' 3 

d t ...... . I I I I I I I J I I 


I I I I I I I I I 


3 rd (d PI ■rr IT.' '.ji co t'' 2 ^ 5 IJ- ^ ^ ^ ;} c!l K cj ??j i® 


tS- 

Ol 


ORlGDJAtPAG^ 
OF POOR QUAUT^ 


9-29 






riUHSHMlH 




SYSTEM STABILITY AS k FUNCTION OF GEOMETRIC VARIATIONS 


52 

lOGSfB 

svi/rEiis 

REhL- riME MON I TOR-4 0 



lOQ IrJPUT 

PhRfiMETEP?. +♦♦+> 



CD 

1 


HI 

0 8854PGC1E .:i5 

M2 

c i^50e.*T" o: 

M3 

•’ 7 "-r.'C’OOl 34 

CD 

2 


JiX 

0. 1542000E 07' 

JIV 

0 6444in';.{t v7 

J3.Z 

H 7:t4jo00c 07 

CD 

-> 


J 2(^1 

0. 5000CO0E G2 

J2V 

0 500C00C'E 02 

0 2^ 

0 5O00000E 02 

•-r-. 

j, « ' 

4 


■J "i 

0 2SOCC1O0E 04 

J2V 

0 2£.4S;i0yE 04 

0 2EO50O0E 34 

CD 

5 


SRiX 

0 8O00000E 00 

SRIV 

0 0C00000E 00 

SRIZ 

0 2750O00E 00 

CD 

s 


0 0030000E 00 

SR2V 

0. O00OOOOE 00 

SR22 

0 I68:s99yc 01 

CD 

8 


nil 

0 i6C0000E 01 

Oil 

0 000OC00E 00 

fill 

0 O010O000E 00 

CD 

3 


R21 

V3. 000000C't 00 

R?'" 

0 1G0C000C 0j 

R?2 

0 300000 0E 00 

CD 

10 


r:<i 

0 0000000c 00 

R32 

0 0000 2O0E 00 

022 

0. 1000000c 01 

CD 

11 


R120X 

0 4150000E 01 

P120V 

0 00000 ?0E 00 

R1202 

0 6721000E 00 

CD 

12 


RE20X 

3. C30DiJ3OE 0C 

RE20V 

0 3CC03G3E 83 

PE20Z 

-3 275O0C0E 00 

CD 

11 


CDX 

0 59S2S99E 02 

CDV 

3 5992SS'9E 02 

CD3 

0. 5992999E 02 

CD 

14 


bDx 

0. 149600OE 02 

SDV 

0 1496000c 02 

S[>Z 

0. 2992000c 02 

CD 

15 


CKX 

0 125C-0O0E 03 

CKV 

0 1250O0OE 02 

CKZ 

0 icSCvOOF 02 

CD 

16 


SKX 

0 I12500OE 02 

Sky 

0 2125000E 02 

0 625OO0OE 02 

CD 

17 


OriGNT 

0. 1257000E 02 

OMGNS 

0 16240O0E 02 

0. 5OC0OC0E 00 

CD 

18 


CKRX 

0. 2214000c 05 

CKRV 

0 1372000c 05 

Ok 

0 24^0.0GOE 05 

CD 

IS 


CKPX 

0 7fc-56000e 05 

CKpy 

e r000300E 35 

CKFZ 

0 87t4e.03C 05 




cz) a nr: 




. 4 ^ 


ORIGINAL PAGE IS 
OF. P^JOR QUALITY. 


■ SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


•Jl' 

1. 1-' i A 

y. ii'iOyyft '■^c 

Cr i V 

0. J. t 


CD 

0 KitiyooooF- y*'.' 

V 

01. iG0':i?'£ -■‘F F'J 










SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 




11 : it. . '-.d 


lOGSTB 


SVBTtKl. F'fcHi. - 1 1 ilE ( t' ji'J J I 4 O 


Pi'iGF 9 


+ ;< 4+4>t:+ t.i F I bFrjVF'LUf.S + ■* •:< 4 ■•.» + *• + 


95 


rjur.BtR 

1 


7 

P. 

S 

11 

12 
11 ' 
14 


It" 

17 

XCi 

i? 


VC 

I 

U> 

K> 


14 




-0 



PEhL 


0 

3449 169C' 

02 

0. 

S443169C' 

0i2 


97742461' 

02 

0 

i7r.9y5.-2‘ 

2*2 

0 

203'269'99 

0:1 

■0 

2O30 :.99D 

01 

■0. 

113"95269 

0li 

■0 

11395262 

01 


-D i49JC"v359-C';2' 
- e . j , 494 ;.’ y ?[.— .-*2 
— 0 . 4 iP‘ 9 €' 'T.C'~U 1 
- 0 . 4279 c 75 D -01 
-0 3426290D 02 
-0. 842t"2232 02 
-0 S2999-'2[' 02 
-0 b 2 ?? 992 L' 02 
-0 iiit-i90D 2’2 


-0 




2429i2':'L ‘Ji 
-0 24291? 62 01 
_fi -.1 ro:r-- 01 


-fi 2 ia 2 il 2 C' 01 

A A 4 ^ .4 •• ^ 


-0. il"94c*C2 01 
-0 14938t4D-4?2 
-0 1493864 r'- 0 i 2 
-0 29 bi 20 eOL' 00 
-0 29920O0D 00 


X f'tl i'-5 


,5 

122;CS40 

02 

6 

i:23tc4L‘ 

03 

0 

0001000 IiF 

001 

1 


00* 


1820987C' 

01 

“0 

13209$ 7(.' 

01 

0 

1.$1'4584[' 

01 

-Ci 

1S14534D 

01 

0 

7902639E • 

01 

-0 

.'90i26$9C' 

-01 


42 1 74290 

00 

-0 

4213429D 

00 

0 

13273Ci$D 

03 

— 0 

1327^030 

03 

0 

1367 1710 

03 

-0 

126747 1C: 

03 

0 

OO'OOOOOC- 



0 00000002 00 
0 oo 0 CS 03 r> 00 

14 ■*' 00 


0 ^2, 2I542 01 
-0. 22722^ 4D 01 
0 l? 2 . 5560 r' 01 

“ 0 . *-'l 

0 xci.'- 4 ^yL' yl 
-e 1812420D 01 
0. 7902972L— 0*1 
-0 7902572['.-01 
0 10-7255D 01 
-0 1077255D 01 


'•r. 

r% 

■O 


CL 

S 


C[* 

10 


Rll 

0 5 y 436 oOE 
R21 

0 O 004 jC'*O* 3 E 
ftOi 

-0 1726430E 


00 

hi 2 

Cl ..laCoooOE 


(=113 

0 i~264S0E 

00 

00 

m22 

ti iO00‘7Oi0E 

01 

R22 

0 OO0000OE 

00 

00 

922 

0 .J0’.70000E 

010* 

Hl'-j. 

0 984S030E 

00 


IJ 

!i 

Ij 


0 

0 




S' 

■rl 


9-33 


ORIGINAL PAGE IS 
OF POOR QUALITY 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


SYb1tri'5 REfiL-TiHt MuNITOF: -4. y 


27 


E I Rl > 'FS 
REhL 

-0. S424S2ZD 02 
-0 8434827D 02 
-0 842G77SD 02 
-0. 84207 73D 02 
-0. 3259997L' 02 
-0. 8299997D 02 
-0. 88227590 G2 
-0. 112S485D 02 
-0 1006i0t£' 03 
-0 18€7&15r> 02 
-0 l55Ci45~D 02 
-0. 55937141' 01 
-0 24290S5D 01 
-0 2428085D Oi 
-0. 210210CD 01 
-0. 2102100D 01 
-0 2121504D 01 
-0. 21215040 01 
-0 li: 53830 01 
-0. 11353830 01 
-e 112532CD 01 
-0 1135320D 01 
-0. 29920000 00 
-fi cqQ2O(W0 00 
-0 42957990-01 
-0. 42957990-01 
-C. 15557380-02 
‘*0. 15557o5>0— 02 
-0 15556340-02 
-0 l555i'34O-02 


All 

0, 7660440E 00 
Fl2l 

0 0000000E 00 
R31 

-0. 64278eOE 00 


R12 

0 000000V3E 00 
fi22 

0. 1000000E 01 
R32 

0 0000000E 00 


IM8G 

0. 13:276380 03 
-0 13276880 03 
0 13314770 03 
-0 13314770 03 
0. 13674690 03 
"0 1367469D 03 
a. 000871000 00 
0. Q00O0C0O 00 
0 00000000 00 
0 00000000 00 
8. 00'OO0OOO 00 
0 0O.300O0C’ 00 
0 22 .•■■21 370 01 
-0 22721370 01 
0. 183396:^0 01 
-0. 183396SD 01 
0 18492880 01 
••0 18492880 01 
0. 13:124520 01 
- 0 . 131245'2i' 01 
0. 18112310 01 
-0. 18112810 01 
0 10772550 01 
-0 10772550 01 
0, 42135350 00 
■■■0 42135350 00 
0 806446lO'-01 
—0. SC6446iO~al 
0. 80643210-01 
-0 80643210-01 

R13 

0 642*’3S0c 001 
R23 

0 0000000E €l0 
R33 

0 7660440E 00 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 




lOGSTB 


SV E r iS PE R! - T i ME Kut J I f J'' : ■ 4 0 


PR 


♦ H , EIGENVALUES +4 4+l:*^+4-H 


T 

u> 

Ln 


98 


NUMBER 

1 


4 

5 

ty 


j 3 

11 

12 

13 

14 

15 

16 
17 
IS 
IS 
20 

22 

24 

25 

26 
27 
2S 

29 

30 


REAL 

-0 8396103D 02 
-G. 8396 103C' 02 
-0. S3S0252D 02 
-0. 32SH252D G2 
-0 S3e0016D 02 
-0 SZt’jOlSD 02 
-8 10316407 03 
-0 1126465D 03 
-0 104r237D 03- 
-0 1342834 L- 02 
-0. 1219485!:' 02 
-0 5595929D 01 
-G. 242S902D G1 

-0. 2160079D 01 
-0. 21600757 01 
-0 21876897 2*1 
-0 21S76S9D 01 
-0 1121403D 01 
-0 11214037 01 
-8 11213437 81 
-0 1121343L' 81 
-0 29920007 00 
-0 2992O00t‘ 00 
-0 42840517-01 
-0 42840517-01 
-0 17660837-02 
-3 176K8SS7-82 
-0 17662247-02 
-0 17662247-02 


IMRG 

0. 13383527 03 
• 0 . J 33 -:'- -'27 or 
0 i 3 ‘+ 2 i 247 g 3 
-0 13428247 03 
0. 13674637 03 
-0 13674627 03 
0. 0000808D 80 
0 03000001 ' 00 
0 00000007 00 
0 LL;‘0<O0007 tiO 
0. uSiCyOOiOD 00 
0 000O0001L' 00 

0, 22716357 01 
-8 22716357 81 
U. lc*8iy57D 01 
-0. 1881857D 01 
0 1904 7527 01 
-0 19047527 01 
i 6 U 5 * 5 G ‘47 8 j- 
-0 lS05c>54[> Cu 
0 18046.1 17- 01 
-0. 18046117 01 
0 1077255D 01 
-0. 10772557 01 
0 42133277 00 
-0. 42138277 00 
0 85922897-01 
—■0. S5922o’.?7— 01 
8 85924007-01 
-0. 85924007-01 


CD 

3 

Rll 

0 500000OF 

6iO 

8 

R,12 

O0OO0GOE 

00 

0 

fill: 

366025yE 

00 

CD 

9 

fl21 

0. 0000OO0E 

m 

0 

R22 

1O00000E 

01 

0 

R23 

O000000E 

00 

CD 

10 

fill 

-0 8660250E 

00 

0 

A3 2 

00O0O0OE 

00 

0 

R32 

5000000E 

00 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


10. le/?? 11 52 lOGSTB 


SVSTFMS Rf0L-TJ:'1E ' ION T- Ok -4 O 


PhCiE 4=. 


+•+ ET'jEfA’flUJfcS +-f:f+ + *+4-Af 


I 

U) 

o> 


99 ril !t1BEP 

1 
2 
2 

4 

5 

6 


9 

10 

11 

12 

12 

14 
13 
16 
17 

15 

19 

20 
^ 4 

AJ. 

23 

24 

25 

26 
27 

«:o 

29 

20 



PETiL 


!t1RG 


-0 

8242630D 

02 

0. 13540340 

82 

-0 

&242680D 

02 

-0 12540840 

03 

-0 

83279630 

02 

0 12585250 

02 

- 0 

8227966D 

02 

-0 13535250 

02 

-0. 

3200067D 

02 

0. 13674440 

02 

-0. 

3300t'67D 

02 

-0. 13674440 

02 

-0 

18843290 

02 

0 00GOO08D 

00 

-0. 

1 126-1 OSO 

02 

0 0C'.:i0C:00O’ 

00 

-0 

10i9896iO 

02 

0 301300000 

00 

-0. 

99364350 

01 

8 300010000 

00 

-0. 

7365203!;“ 

01 

0 030.j000r' 

00 

-0 

56041230 

81 

0 00 '3010000 

00 

-0 

24276420 

01 

0 2 2 6926 4C' 

01 

-0. 

2427o4«!0 

wx 

— 0. 22<b9^640' 

01 

-0. 

22992270 

01 

0. 2013695D 

01 

-0 

22992270 

01 

-0 20136950 

01 

-0. 

23442990 

01 

0. 20727360 

01 

-0. 

22442990 

01 

-0 20727360 

01 

-0. 

10917160 

01 

0 17939490* 

01 

-0 

10917160 

01 

-0 17939490 

01 


10917040 

01 

0 17927 130 

01 

-0 

10917040 

01 

-0. 17927130 

01 

-0 

29920000 

00 

0 10772550 

01 

-0. 

29920000 

00 

-0 10772550 

01 

-0 

42634020' 

-01 

0. 42142250 

00 

-0 

42624020 

-01 

-0 42142250 

00 

-0. 

222^4730 

-02 

0 96501550- 

-01 

-0 

22274730 

-02 

-0 96501550 

-01 

-0. 

22230660 

-02 

0. 96500250- 

-01 

-0 

22230660 

-02 

-0 96500250 

-01 


ORIGINAL PAGE IS 
OF. POOR QUALITY 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


10/‘16/75 11 28 . 23 I OQS I B 


SYSTEMS HOtnT jR-4 0 


PB'jE 2 



lOG INPUT PfiRfiMETERS 






CD 

1 

Ml 

0. 885400OE 

05 

t12 

0 is^ioeooE 

03 

M2 

0 26S-'O00E 

04 

CD 

2 

JIX 

0 1542000E 

07 

JIV 

0. 6344000E 

07 

JIZ 

0. 754 V000E 

07 

CD 

3 

J2X 

0 5000000E 

02 

J2V 

0 50000O0E 

02 

J22 

0 500C100OE 

02 

CD 

4 

J3X 

0 290200OE 

04 

J3V 

0. 2fc4o00UE 

04 

J22 

0 2-:>0dOvOE 

04 

CD 

5 

SRIX 

0. 000000OE 

00 

SRIV 

0 000000GE 

00 

SR12 

0 375O000E 

00 

CD 

6 

SR2X 

0. 0000000E 

00 

SR2V 

0 0000000E 

00 

■£P?7 

0 lr:S:-<953E 

01 

CD 

8 

fill 

0 1000000E 

01 

fll2 

0 0000000b 

00 

R13 

0 0O00O0‘3E 

00 

CD 

9 

R21 

0. 0000000E 

00 

R22 

0 1000000E 

01 

R23 

0 0000000E 

00 

CD 

10 

ft31 

0 0000000E 

00 

R32 

0. 0000000E 

00 

R33 

0 1000000E 

01 

CD 

11 

R120X 

0 T15000OE 

01 

R120V 
0 0000000E 

00 

R1202 
0 6731000E 

00 

CD 

12 

RE20X 

0. 0008O00E 

00 

RE20V 
0. OOOOO00E 

00 

RE20Z 

-0 3750800E 

00 

CD 

12 

CDX 

0. 5992999E 

02 

CDV 

0. 5992999E 

02 

CDZ 

0. 5992999E 

02 

CD 

14 

SDX 

0 1496000E 

02 

SDV 

0. 14960C-0E 

02 

SD2 

0 2992000E 

02 

CD 

15 

CKX 

0 1250000E 

03 

CKV 

0 125000E.E 

03 

CK2 

0 1250000E 

03 

CD 

16 

^KX 

0 3125000E 

02 

SKY 

0 312S000E 

02 

SKZ 

0 6250000E 

02 

CD 

17 

0I10NT 

0. 1257000E 

03 

OMGNS 

0. 163400tit 

03 

ZETflS 

0. 500O000E 

00 

CD 

18 

CKRX 

0 r2140O0E 

05 

CKRV 

0 19720O0E 

05 

CbRZ 

0 247O00CE 

05 

CD 

19 

CKPX 

3 7S5eO30E 

05 

CKFY 

C 700C3OCE 

35 

CKPZ 

0 £7<-:4C0O»: 

(>IC 


9-38 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


CD 

20 

CKIX 

0. 1240000E 

06 

CKIV 

0 l lC'T.OOwE 06 

CK12 

0 13S4000E 

06 

CD 

b 

SftCX 

0. 0000000E 

00 

SF'2'i’ 

0 ?'000000E 00 

SI?2Z 

0 '166h393E 

01 


SYSTEM STABILITY AS A FLTNCTION OF GEOMETRIC VARIATIONS 


NUMBER 

i 


5 

f. 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 
17 
13 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

CD 

8 

CD 

9 

CD 

10 


Gl-tr 


-.T - :i.: 


NT 


j t + 4 . -t ♦ r + t 1 '.'t'b 


REAL 

-0 G4T4Ec.;U 02 
-0. £4445S:[' 02 
-0 3S21127D 02 

A ->cr 

“"KJ. --><1 »■ Otw ' 

-0 20398171' 01 
-0 208931 7D 01 
-0t 113952t-D 01 
-0. 1139526D 01 
-0 149401SD-02 
-0. 1494018D-02 
-0 42976O0D-01 
-0 4297680D-01 
-0 8432259D 02 
-0. 8432259D 02 
-0 8300376D 02 
-0 8300376D 02 
-0 1126104D 03 
-0 9949967D 02 
-0 1643662D 82 
-0 5629793D 01 
-0 2426834D 01 
-0. 2426834D 01 
—0. 2108 j-.>6D 01 
-0 2108336D 01 
-0 1139456D 01 
-0. 1139456C' 01 
-0. 1493876D-02 
-0 1493876D-02 
-0 2992000D 00 
-0. 2992000C' 00 

fill 

0. 9848080E 00 
021 

0 0000000E 00 
031 

■0. 1736480E 00 


IMHG 

0 12 250 03 

-0 I j25075[' 03 
0 00GO000D 00 
0 800000OD CO 
0 1F24114D 01 
-0. 1S24114D 01 
0 1814364D 01 
-0 1814 364D 01 
0 7l=> 02576D-01 
-0 7902576D~01 
0. 4213492D OC 
-0. 4213492D 00 
0 1328393D 03 
-0. i:<28‘.93D 03 
0. 1367344D 03 
-0 1367244D 03 
0 0000000D 00 
Q dOdOOOOD 00 
0. 00000302 00 
0 0O0O000D 00 
0 2265 138D 01 
-0. 226513SD 01 
0. 1839368D 01 
-0. 18393680 01 
0. 1S13222D 01 
-0. 1S13222D 01 
0. 7903041D-01 
-0 7903041D-01 
0. 1077255D 01 
-0 1077255D 01 

fill 

8. 1726480E 00 
fl23 

0 0000000E 00 
fi33 

0 9848080E 00 


fll2 

0. 0k>0080OE 00 
022 

0 1000000E 01 
032 

0 0000O0OE 00 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


ie/16/^5 11 28;SS» lOGSTB 


SVS7B1S MOrUTiTR-4 0 


FHlGE IS 


t fl'-f ♦ EIGFN'”’fiUJt5 


VO 

I 

O' 

o 


101 


rJUilBtK 

1 


4 

5 

6 

7 

8 
9 

10 

11 

IZ 

12 

14 

15 
18 

17 

18 

19 

20 
21 
22 
22 

24 

25 

2c 

27 

28 
29 
20 


RtHL 

-Q 8440C2ir 02 

- 0 S440822C' 02 
-e 8423692 D 02 
-6 842S692'D 02 
— 3. 82002o2D 02 
-0 S200282D 02 
-0 92619570 02 
~0. il2609i'C‘ 02 
-0. 99c6292D 02 
-0 1719476D 02 

•0 161290k'l 02 
-C 562C601D 31 

- 0. 2426770D 01 
-0. 2426770D 01 
-0 2094068D 01 
-0 20940630 01 
-0. 2112787D 01 
-Ci 21127870 01 
-0 11 ’:55l20 01 
-0. 11235120 01 
-0 112S429D 01 
-0 11284290 01 
-0 2992U00O 0-0 
-0 29920>O0D 00 
-0 42966200-01 
-0 42966200-01 
-0 15090590-02 
-0 15090590-02 
-0 15090200-02 
-0 15090200-02 


IHHu 

0. 12261 210 02 
-0, 12241210 02 
0 a::2S--5iO o2 
-0. 122925:0 02 
0 12672410 03 
-0. 12672410 02 
0 00000000 00 
0 00000000 00 
0 010000000 00 
0 . 00000000 00 
0. O010O00OO 00 
3. 30iGO3o0O’ Oo 
0. 2264962D 01 
-0. 22649620 01 
0 18274260 0ii 
-0 1S27426D 01 
0 18429190 01 
-0 16;429190 01 
0 18i:'824[. 01 
-0 1S13824D 01 
0 .1.8126920 01 
-0 18126? 20 01 
0 161770550 01 
-0 10772550 01 
0. 421_'5170 00 
-3. 4212517D 83 
0 79422290-31 
-0. 79422290-61 
0 79422000-01 
-3 79422000-01 


CD 

8 

0 

All 

■3-^920^ 

00 

012 

0 OO00000E 00 

012 

0 2420200E 

00 

CD 

9 

0 

021 

000O1900E 

00 

022 

0. 100000OE 01 

022 

0 O0O0000E 

00 

CD 

10 

-0 

021 

2420200E 

00 

022 

0. 0000C100E 00 

022 

0. 9396920E 

00 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


11 28 js* lOGSie 


102 


I 

>-> 



NUHBER 

1 

& 

2 

4 

5 
8 
7 
S 
9 

10 

11 

12 

13 

14 

15 

16 
17 
1£ 

19 

20 
21 
22 

23 

24 

25 

26 
27 
2S 

29 

30 


CD 

8 

CD 

9 


CD 

10 


svsrttis RLH! -llfiE HOf4lTOR-4 0 


PmijE 27 


+ i EIGENVHLLlkS + 


t?E0L 

-0 8429205:? 02 
-Cl 8429205D 02 
*C' 3418248t' 02 
-0 84132480 02 
-Cr 83004070 02 
-0 830O40':’D 02 
-0 3979122D 82 
-0 1009254L 03 
-0 11260720 03 
-0 1623’'66D 02 
-0 15272360 02 
-0. 56332210 01 
-0 24265600 01 
-0 2426568D 81 
-0 21073270 01 
-0 2107327D 01 
-0 21266910 01 
-0 21266910 01 
-0 1135377C' 01 
-0. 11353770 01 
-S 1135299D 01 
-0. 11352990 01 
-0 29920000 00 
-0 29920000 00 
-0 42936630-01 
-O. 42936630-01 
-0 15559090-02 
-8 1555309D-82 
-0 1555721D-02 
-0 15557210-02 


fill 

0. 766044C3 00 
R21 

0 0000C00E 00 
-0. 6427^0E 00 


fil2 

6 0000000E 00 

fi22 

0 1O00000E 01 
R32 

0 0000000E 00 


IMflG 

0. 13291710 03 
-0 132917 JO 03 
0. 13321840 03 
-0 13321840 03 
0 13573330 03 
-0. 13673230 03 
8. 00000080 00 
8. OC0O0O0O 08 
0 00r'0O00r' 00 
0 0 j. -I.'" 800 CO 
0 uC'3'-02t0r‘ 'j0 
0 00000080 00 
0 22643570 01 
•-0. 22643'o 70 01 
8. 13378600 01 
-0 1837S60D 01 
0 18541280 01 
-0. 18541280 01 
0. 18122270 01 
-0. 13122270 01 
0 18110910 01 
-9 18110910 01 
0. 1077255D 01 
-0 10772550 01 
0 42135890 00 
-0. 42135890 80 
e 80646260-01 
-0 80646260-01 
£0643980-91 
-0 30643900- 01 

fill 

0 6427360E 80 
R23 

0. 00O0000E OC? 


fl33 

0. 7660440E 00 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


11 iS.19 lOGSTB 


SVSTFNi FF-Hl ~T ] h£ r |i.H4lTCR-4. B 


Pt^GEL 3G 


+ E 1 LEf M'!! UES ‘ r 44 !■ r+t 


riUUBER 

REmL 

1 

-0 8283061 D 02 

2 

-0. 8333061D 02 

3 

-0 33G0250D 02 

4 

-0. 3330250G 02 

5 

-0 S200531D 02 

s 

-0. 8200531D 02 


-C 10472 271- 03 

8 

-0 1125343D 02 

& 

-0 1038572D 02 

10 

-0. 1283696C' 02 

11 

-0. lliOOZlD 02 

12 

-0. 564,'627D 01 

13 

-0. 2425304D 01 

14 

-0. 2425304D 81 

15 

-0 2169530C 01 

16 

-0. 2169530D 81 

17 

-0 2191840r' 01 

18 

-0 2191840D 01 

13 

-0. 1121419D 01 

20 

-0. 13 214190 01 


-8 11212830 81 

22 

-0 11212890 01 

23 

-0 2992000D 00 

24 

-0. 2992ti00l' 00 

25 

-0. 423167SD--01 

26 

-0 428167SD-01 

27 

-0 1765957D-02 


-0. 17653570-82 

25 

-0 17659230-02 


-0. 1765928D-02 


ICrlC- 

0 11 '^y2 

--0 82 
0 1142819G 02 
’-0 1242819D 02 
8 ll:67291D 02 
-0 1267291D 02 
0 OOC;'iOOt0:) 30 
C* yOO0883L' 00 
0 . 0OO0OC1OD 00 
3 £iOO0fi0OD 00 
*l! 0OE"GO0Ot' 00 
C. OOOOOOOD 00 
0 22^10930 01 
—0 2vbiy9yt> fii 
0 1S5926:C' 01 
-0 150'.- 2620 01 
0 r?09573L' 01 
-0 1'905‘d75D 01 
0 1i50556ol’ 01 
- 0 i502'566L' 01 
3. 1S8445SD 01 
-0 1S04453D 01 
0 1077255D 01 
-0 1077255t' 01 
0. 4212334D 00 
-0 4212S84D 80 
0 S5S24'?3D-01 
-0 £5'2'2433D-81 
0 82i3273OD-01 
-0 85'O2750[)-01 


CO 

8 

0 

fill 

500O000E 

00 

0 

riici 

60000006 

00 

0 

fil2 

S66025OE 

00 

CO 

9 

8 

fi21 

00O0000E 

00 

0 

fi22 

1000900E 

01 

0. 

P23 

O000O00E 

00 

CD 

10 

-0 

fl31 

8660250E 

00 

0 

R32 

0O0O0O0E 

00 

0 

B33 

5000O00E 

00 


9-43 


if*. ‘i6.' .'5 


104 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


39 lOGSIb 

SVVrEhS REftL-TIME riiMITOR-4 

0 




++++++!♦( FIGENVflLliES i<++5*<f>f + 4c+Y 




riUMBER 

REftL 


iriRG 


1 

-0 8329230D 02 

Gi 

1357 <560 

03 

2 

-0 8339220D 02 

-0 

1357j56r> 

03 

3 

-0 8325^380 02 

0 

3 35694.70 

03 

4 

-0. 8325918L* 02 

-0 

1 356--49D 

03 

5 

-0. 8300831D 02 

0 

13673790 

83 

6 

-0 82008310 02 

-0 

13671790 

03 

i 

-0 1894631D 82 

0 

21 *i4059O 

80 

S 

-8. 10946310 03 

-0 

21340590 

00 

9 

-0 1125599D 03 

e 

00000000 

00 

10 

-0 8167712D 01 

0 

19935580 

00 

11 

-0 81677120 01 

-0 

19985580' 

00 

12 

-0 57016390 01 

0. 

00000000 

00 

13 

-0 24169700 01 

0. 

22444990 

01 

14 

-0. 2416978D 81 

*“o. 


81 

13 

-0. 23287800 81 

8 

28562770 

01 

16 

-0. 23237800 01 

-0 

20562770 

01 

1? 

-0. 23417700 01 

0 

28668050 

01 

18 

-0. 22417700 01 

-0 

20660050 

01 

19 

-0 1891:^640 01 

0 

17936630' 

01 

20 

-0. 10917640 01 

-0. 

1793663D 

01 

21 

-0 10915890 81 

0 

17926780 

01 

22 

-0 10915890 01 

-8 

17926700 

81 

22 

-0 29920000 00 

0 

19772550 

01 

24 

-0 29920000 00 

-0 

10'’7255O 

01 

25 

-0. 42604910-01 

0. 

42144100 

80 

26 

-0. 42604910-01 

-0. 

42144100 

09 

27 

-0. 22272250-02 

0, 

96497810- 

■01 


-0. 22272250-82 

-0. 

96497810- 

81 

29 

-0. 22277530-82 

0 

96501550- 

•01 

20 

-0 22277530-82 

-0 

965011550- 

-81 


pfiGt-: 




SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 




\o 

I 


25 TOGS IB 


r 1 II 1 M'V 
I _ 1 l_l 1.T' 

PEBL-TiME HOfirfOR-4 d 


lOG IfiPUT 

PHFrlME'^f.RS 

+ +■ f 



CL> 

1 

Mi 

0 88540O0E 

05 

M2 

0. 1350OO0E 03 

M3 

7} ;2S3300yE 04 

CD 

2 

JIX 

0 1542OO0t 

0? 

J1V 

0 ^..344008E 07 

•JJu. 

0 7543000E 07 

CD 

3 

J2X 

3 50V3OP00E 

02 

J2V 

0 503OO00E 02 

J2Z 

0 53000008 02 

CD 

4 

J3K 

C. 2503C0&E 

04 

iTiV 

S 2o4o0S8E 04 

•J3Z 

*•. ^ 

CD 

5 

SRi:c 

0. 0000CO0E 

00 

iPlV 

0 -3000O00E 00 

CFIZ 

37 1 000E 00 

CD 

ijf. 

0. 000O000E 

00 

SK2.'i 

0 0U00000E 00 

SP2Z 

0 16S8?3S'E 01 

CD 

8 

(ill 

0 10-300 00 E 

01 

Fil2 

0. O000O-30E 80 

fiir 

0. 0000000E 00 

CC' 

o 

fill 

0' C!0t.iti000E 

00 

P22 

3 10000fi0E 01 

0. 0000000E 00 

CD 

10 

h31 

0 0000000E 

00 

Ft32 

0. 0000000E 00 

032 

0 1000000E 01 

CD 

11 

F 120^: 

0. 415000OE 

01 

PI 20V 

6. OO00O0OE 00 

P120Z 

0. 8731000E 00 

CD 

12 

PE202 

0. 0C0Oo00C. 

80 

PE 20V 

C OOOCOCCE 03 

PE 203 

—•3 _i75-fc'30CE CV" 

CD 

13 

CDK 

0 593i839E 

02 

CDV 

0. 5?'?2??3t 02 

CCC 

0. 5?82S??E 02 

CD 

14 

SDX 

0 143E000E 

02 

Si'V 

0 143€GO0F 02 

SD2 

0 2892000E 02 

CD 

15 

CKy 

0 12500»00£ 

03 

CKV 

0. 1250000E 03 

CF-Z 

0 1250O00E 03 

CD 

16 

Ci-;;/ 

0. 312500C^E 

02 

51' V 

0 3125000E 02 

5‘‘Z 

0 t250ti'30E 02 

CD 

17 

OMGNT 

0 1257000E 

03 

0MGN5 

0 l6240-30t 03 

ZETftS 

0. 50O0O02’E 00 

CD 

18 

CI^X 

0. 2214O00E 

05 

CkRV 

0 1372000E 05 

CFR2 

0 2470000E 05 

CD 

13 

Cf.PX 

C. 7356O80E 


CKPP 

3 T000C03E 05 

Cl'PZ 

e S7b48e0£ 35 


Pft'.E 2 




SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


CD 

20 

aa:-: 

0. 124000C1E 

0b 

Ch.tv 

0. 1105000E 

06 

0 

CKI2 

12S4000E 

CD 

6 

SR2X 

0. U000000E 

00 

SR2V 

0 10t100O0E 

01 

0. 

SR2Z 

1683959E 




SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


lOGSTt: 


SVSlEKf. RtHL-TiriE ti..iM,0R-4 6 


t f rf EIGtrJVrtLUES +++++ ♦ + >■++ 


tAiMBER 

1 


REHl 

-o S42S264D ‘32 
-0 9425j 64D G2 
-0. 99754161-' 02 
-8 1638328D 82 
-0 21O4ft05D 01 
-0 2104 805D 01 
-0. 11334S7D 01 
-0. 113:MSSD 01 
-0 1492794D-02 

-0 14?77‘94D-02 
•'» ^ 
“ C » J O-frtJ UX 

-8 42901 S4U-ei 
-0. S418416D 02 
-0 S413416D 02 
-0 33:01867D 02 
-0. 8301867D 02 
-0 1124602D 03 
-8. 188919SD 02 
“0 i52f.21iD 82 
-0 5774055D 01 
-0. 2417202D 01 
-0 2417202D 01 
-0 2129493D 81 
-0 2129492D 01 
-8 1139429D 01 
-0 1129429C- 01 
-0. 14928751-02 
-0. 1492675D-02 
-0 2992000D 00 
-0 2992000D 00 


0 1229085L' t’i 
”0 J229035D 02 
‘3 00000001' 00 
0. 88O8U08C 88 
0 1825£.41D 81 
-0 iS:"^';41D 01 
0 1812=-S;D ‘31 
-0, 18.L25S2D 01 
0 79027520--81 
-0 "-rOJiril'D-Ol 

- 0 4212G''d:L5 08 
0. 1222162D 02: 

-0 1222182D 02: 
0 1266S43L 82 
-0 12688430 02 
0. 00C!0000C' 00 
8 . 00008801 ' 00 
0 00008000 G-3 
0 00O0O00D 0t1 
‘3 222:73020 Ox 
-0 2227302D 01 
0. 1358127D 01 
-0. 1853127D 01 
0 1S12513D 01 
-8. 1312518D 01 
•3 7902356D-81 
-0 790123560-01 
0 1077255D ‘31 

- 0 1‘3772'5C‘D 01 


fill 

8 SS4SC3CE 80 
fi21 

0. 00*30000E 00 
fi31 

-0. 17264S0E 00 


ft 12 

8. oOooOooE -38 
R22 

0 1O00O88E 01 


0. O000008E 83 


ftl2 

0. i7i£4SSc 00 
R22 

0. 0000000E 00 
ft22 

0 984:008E 00 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


10, 'ie/?5 ii 30 ; 25 I OGS TB 


SVSTEHi F:Efli.-TIHE MOra TOR-4 0 


PFiGE 18 


>* E I GEf4Vftl.UE S * +=++** t 't=+:i 


>o 

I 


106 


•4Ut’iBEK 

RE0L 

1 

-0. 8424116D 02 

2 

-0 8424 116D 02 

2 

-0 S416540D 02 

4 

-0. 3416540D 02 

5 

-8. 3201331D U2 

6 

-0 8201901D 02 

Y 

-0 1002750D 03 

8 

-0 10il243D 03 

9 

-0. 1124567D 03 

10 

-0 1 590 j 230 02 

11 

-6. 1506137C' 02 

12 

-0 5777S3SD 31 

12 

-0. 24ieSGSD 01 

14 

-0. 2416863C' 01 

15 

-0. 21y9905i' 01 

16 

-0 21099050 01 

17 

-0 2133832D 01 

18 

-0. 21338320 01 

13 

-8. 11334710 01 

20 

-0. 11334 71D 01 

21 

-0. 113S407D 01 

22 

-0. 1133407C' 01 

22 

-0. 2992000D 00 

24 

-0 2992000D 00 

25 

-0 42891490-01 

26 

-0 42391490-01 

27 

-0. 1508795D-02 

28 

-0. 1508795D-02 

29 

-0. 1508565C-02 

20 

-0. 1503565D-02 

C[> 

811 

8 

0 9396930E O0 

CD 

fl21 

9 

0. 0000000E 00 

CD 

831 

10 

-0 3420200E 00 


IH0G 


0 

13304720 

03 

-0 

1330472r' 

03 

0. 

13327070 

03 

-0. 

1332V07O 

03 

0 

i3o6836D 

03 

-0. 

1" 663360 

03 

0 

00000000 

010 

0 

00000000 

00 

0. 

00800000 

00 

0 

V0000000O 

00 

0. 

0C00000C 

80 


00000800' 

08 

0 

2.- 69890 

01 

-0 

22369890 

01 

0 

13:95120 

01 

-0 

18*95120 

01 

0 

18613900 

01 

• 0. 

18618900 

01 

rk 

A /^A A . 

01 

-0 

18138490 

01 

0 

18119960 

01 

-0 

18H9960 

01 

0. 

10772550 

0] 

-0. 

10772550 

01 

0. 

42137020 

00 

-0. 

42137820 

00 

0 

79423970- 

-01 

-0. 

7942397D- 

-01 

0 

79427110 

-01 

-0. 

79427H0- 

-01 


012 013 


0000000E 

00 

0 

342O200F 

00 

022 

10000013E 

01 

0. 

023 

000000OE 

00 

032 

0000OO0L 

00 

0 

033 

9396930E 

00 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


10/16. '75 li . 30 ; : 5 T OGsTB 


SV‘5Tt>*£ FT.,iL-TII’1E .■•IGNIiOF 4 0 


PBu 


1 M E IilENVOLGE': ' ’ + ♦ ‘ 


\o 

I 

OD 


]^07 f^Ut'ibtR 

2 

4 

5 

6 
*7 

S 

s 

10 

11 

12 

13 

14 

15 
It 
17 
1? 
13 
20 
21 
22 

24 

25 

26 

27 

28 

29 

30 


PEtiL 

-0 S396902D 02 
-0 8396902D 02 
-0 :5423042D 02 
-0 S423042D 02 
-0 8302010D 02 
-0 33020100 02 
-0 10174930 83 
-1/ 18174930 03 
-0 11244540 03 
-0 14621540 02 
-0 14621540 02 
-0 57903200 01 
-0. 24157530 81 
-0 24157530 81 
-0 21260950 01 
-0. 21260950 01 
-0 21472180 01 
-0 21472100 01 
-0 1135361D 01 
-0 11353610 01 
-0 11352340 01 
-0 11352340 01 
-0 29920000 00 
-0 29920000 0101 
“0, 42So022D“01 
-0 42860220-01 
-0. 15555670-02 
-0 15555670-02 
-0. 15552520-02 
-0 15552520-02 


IHh0 


0. 

13339210 

03 

-0 

13339210 

03 

0 

13349330 

83 

•-0 

1334 93 30 

03 

0. 

13663080 

03 

-0. 

136G.300O 

03 

0 

46744730 

88 

-0. 

46744730 

80 

8 

00880080 

00 

0. 

27875840 

00 

• 0 

27075840 

01 6i 

0 

000100800 

08 

0. 

22.^4j>c:50 

01 

-8 

22343250 

01 

8 

18513770 

01 

-8. 

18518770 

01 

0. 

18737420 

01 

-0. 

1S737420 

81 

0 

18114310 

61 

- 0 

18114310 

81 

0 

18104180 

81 

-8. 

l.£1041SD 

01 

0. 

10772550 

01 

-8. 

10772550 

01 

0. 

42137790 

66 

-0 

4213779D 

00 

0. 

S064299D- 

-01 

-0. 

80642990- 

-01 

0 

80645810- 

-01 

-8. 

80645810 

-01 


CO 

8 


fill 

0 7660440E 00 


R12 

0 OO000CT0E 00 


R13 

0 6427880E 80 


CD 

R21 



R22 



R23 

00 

9 

0 O00000OE 

00 

6 

100000OE 

01 

0 

0000000E 

CD 

R31 



832 



fl33 

00 

10 

-0 6427S80E 

00 

0 

ooooceoE 

00 

0 

7660440E 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


10.X6/75 ll:3Ci;;;5 IOb?TB 


SVSTLNf K£BL-'l IHE HriNiTCii*'-4 0 


PRGt; 


^ t t IGF.r.’Vtil. I €':■ ♦ ♦ ♦ » +• + 


108 


rrjMBEP 

1 

2 

3 

4 

5 

6 

7 

8 
5 

IS 

11 

12 

13 

14 

15 

16 
17 
IS 

19 

20 
21 


I 


24 

25 

26 
27 
23 

29 

30 


PEfil. 

-0 840:<73bC' 62 
-0 8403 r36[.' 02 
-0 3342085D 02 
-0. 8342085D 02 
-0 8302579D 02 
- 0 3302579D 02 
-0. 1054659D 03 
-0 1354659D 02 
-0 1123?553‘ 03 
-0 1155264D 02 
-0 li55264D 02 
-0. 5860&66C‘ 01 
— 0 240S492D 01 
— 3 240S43j^l' 01 
-0. 2212392D 01 
-0. 22123930 01 
-0 220190SD 01 
-0 22019080 01 
-0. 11215170 01 
-0 11215170 01 
-8 11218420 81 
-a. 11210420 01 
-0 29920000' 00 
-0 29920000 00 
-0 42732280-01 
-0. 42732280-01 
-0 17658440-02 
-0 17658440-02 
-0 17656720-02 
-0. 17656720-02 


IMRG 


0 

13460:<2D 

02 

- 0 . 

124c0x.:^0 

03 

0 

1343bSlC> 

02 

-0 

12428810 

02 

0 

12666040 

02 

-0 

13666040 

03 

0. 

18435470 

01 

-0 

10 35470 

01 

0. 

00000000 

00 

0 

79178710 

00 

-0. 

79178710 

0Cl 

0. 

00000000 

00 

0. 

22182290 

01 

“ w. 

22182290 

01 

0. 

1911702:' 

01 

-9 

19117020 

01 

0. 

ici‘^46=-10 

01 

-0. 

19366910 

01 

0. 

18047260 

01 

-0. 

1804726C' 

01 

0 . 

13033390 

01 

-0. 

1S03899D 

01 

e. 

10772550 

01 

-0 

10.V255O 

01 

0. 

42140960 

00 

-0. 

4214096C' 

00 

0. 

85922820- 

-01 

-0 

85922820 

-01 

0. 

8592477D' 

-01 

-0. 

S592477C- 

-01 


CO 

3 

0 

fill 

500O000E 

00 

R12 

0. OOOCCiOOE 

00 

0 

R12 

S66'0250£ 

00 

CO 

9 

0 

021 

0000OO0E 

00 

R22 

0 100000OE 

01 

0. 

R23 

0000000E 

00 

CO 

10 

-0 

R21 

8660250E 

00 

R22 

0 0000000E 

00 

0. 

R22 

500G000E 

00 




SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


IO/IC'7'5 il iO I0GS1B 


SVSTEMS Rf.RL-'! itT t'H.iH Fi OR- -1 Q 


PhGC 45 


♦ ++ + (; + El GEWnLOES t** -f ++ t*-* 


109 


NUrtBER 

1 

2 

2 

4 

5 

6 


11 

12 

IZ- 


16 

17 

IS 

IS 


T 

«ji 

o 


2 ‘<.- 

23 

20 



RE0L 


-0 

8270SylO 

02 

-0 

8;<?0SS1D 

02 

-0 

3276267D 

02 

-0. 

3276267D 

02 

-0. 

820280Sr> 

02 

-0 

3302809D 

02 

-0 

1103552D 

03 

-0 

1102552D 

03 

-0. 

1123273D 

03 

-0 

73464500 

01 

-0 

72 464300 

01 

-e 

603284S0 

01 

-0 

24S6SG1D 

01 

-0. 

24cio301D 

01 

-0 

238G30SD 

01 

-0 

22S63CSD 

01 

-0 

2271713D 

01 

-0 

2271713D 

01 

-0. 

1092 1G5D 

01 

-0 

10S2J 650 

01 

o. 

10303610 

01 

-e 

10309610 

81 

-0 

29920000 

00 

-0. 

2992GO0[‘ 

00 

-0. 

4250079C • 

-01. 

-e 

4250073D- 

-01 

-0 

22264020- 

-02 

-0 

222S402O- 

-02 

-0 

22276270- 

-82 

-0. 

22276270- 

-02 



IMRG 


0. 

13614 41 D 

83 

-0. 

13614410 

03 

0. 

13534040 

03 

-0 

13534040 

03 

0 

13664590 

03 

-0 

13664590 

03 

0. 

14730530 

0J 

-0 

14.'S053O 

01 

Oi. 

00600000 

00 

0 

12736530 

01 

-c 

12336530 

01 

0 

‘■■'0000O0L' 

00 

0. 

20332270 

01 

-0. 

20332270 

01 

0 

21601750 

01 

-0. 

21601750 

01 

0. 

21907560 

01 

•-0 

21907560 

01 

0. 

1 { 9233u.O 

01 

-0 

17928S1D 

01 

0. 

17322330 

01 

-8. 

17322930 

01 

0. 

10772550 

01 

-0 

10772550 

01 

0. 

42146630 

00 

-0. 

4214663D 

00 

0 

9650163D- 

-01 

-0 

36501690- 

-01 

0. 

96501730- 

-01 

-0 

96501730- 

-01 


9-5X 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


07 lOGblB 


S^'in EMS 

RERL-riHE ■■lONnLiR-4. & 




♦=4 f iruj INPUT 

FrtPl-TMEIEkJ’ 

« 1 






CD 

1 

HI. 

O. SC54000C 

05 

i12 

0 1950000E 

02 

0 

H2 

26S200CE 

04 

CD 

<; 

JIX 

G 15420GGE 

07 

JIV 

0 6544000E 

07 

0 

JIZ 

75420O0E 

07 

CD 

3- 

■J2X 

0 50C10G00E 

02 

J2V 

0. 5000600E 

02 

0 

J2Z 

5000000E 

02 

CD 

4 

J3i: 

0 2SC2B00E 


J2V 

3 2e4SO00E 

04 


772 

1E05G30E 

04 

CD 

c; 

SRIX 

0 O00G0G0E 

00 

SPIV 

0. 0000GG‘3F 

00 

0 

SRIZ 

275G000E 

00 

CD 

€ 

5R2K 

G 00GL100GE 

00 

SF2V 

0 O000000E 

00 

0 

SR2Z 

16889996 

01 

CD 

5 

Rll 

G 100G0G0E 

01 

RJ2 

0. OOO0000E 

00 

0. 

R12 

O00O00GE 

00 

CD 

9 

R21 

G. C'GG000GE 

00 

R22 

0 1GO0GGGE 

01 

0 

R22 

000000GE 

00 

CD 

10 

R31 

G 0GG0O0OE 

00 

R22 

0. CI000G00E 

00 

e 

R22 

10G0000E 

01 

CD 

11 

F:120X 
G 415GGGGE 

01 

R120V 
0 Gf.0000OE 

0G 

0. 

P120Z 

67210G0E 

00 

CD 

12 

RE2GX 
0 .30G03OGE 

30 

PE20V 

8. OCO00O0E 

DO 

-0 

FE2GZ 

275*0£*P3E 

0G 

CD 

13 

CDX 

G 5332999E 

02 

CCV 

0. 593'2999E 

02 

0 

;.[^z 

5992999E 

02 

14 

SDX 

0. 14960OCE 

Ct2 

SDV 

0 14960006 

02 

0 

SDZ 

2992000E 

02 

CD 

15 

a;x 

0 1250O0OE 

02 

CKV 

0. 1250OO0E 

02 

0 

CKZ 

1250GOGE 

03 

CD 

16 

SI'X 

0. 2125000E 

02 

SKV 

0 2125000E 

02 

0 

SKZ 

625G000E 

02 

CD 

17 

OMGr.T 

0 125700CE 

02 

OHGNS 

0 1624000E 

02 

e 

ZETRS 
5000 000E 

00 

CD 

18 

C*;RX 

0 2214000E 

05 

CKRV 

0 1P72000E 

05 

c 

ckrz 

I4700OGE 

05 

CD 

13 

CicPX 

0 7856000E 

05 

CKPV 

0 70000O0E 

05 

3 

CKfZ 

9-64000E 

05 


SYSTEM STABILITY AS A FUNCTION OF GE(»IETRIC VARIATIONS 


lx.' 

UJ 



r -. £• 

f 0 1 

^ *TI' 

r.j tT. 


UC 'V» 

oco 

O i CO 

1^1 

•u 








y 


> c 

u.' 
-V. o 


O 

^ U'* 

Lt: O 

•— i* d‘ 

1.0 o 

ri 





»s» 


‘x* 


O 

‘S* 

U 

ixl 

O 


*; Z O 

.K C2 

— ^ t^t 

o-j r,' 

^ O 

ct: .!.*• 

o ^ 

L*‘i C2' 

I>« 

-“i 

-• 

C» 


o 



9-52 


SYSTEM STABILITY AS A FUNCTION OF GFOMET 



' ’■ ' 

..V 


•-0, l04 45,-.r.i:' 0- 

c 

-t 

y li‘--_.o7bT i.T 


e- 

.^1 

-0 21k? 413D 2i 

c 


-0 2i'i'3'41?L' 01 

“V 

7 

-0 ii::'-<2ia> 01 


0 

- 0 . 11 2321 CL 01 

-0 

9 

-0 ^432SiC:- 02 

c 

10 

-0. 143282C['-0L 

• 0 

11 

—& 4,i‘bG^''3ri.’L “Cl 

G 

12 

-0 426O502D-O1 

-0 

12 

-0. 82^68236:* 02 

0 

14 

-0. 826i^236[' 02 

-0 

15 

-0 82114710 02 

0 

16 

-0 S211471D 02 

-0 

17 

-0 11148120 02 

0 

IS 

-0 10533680 07 

0 

13 

-0 10S7562C. 02 

0 

20 

-3. 6736870D 01 

0 

21 

-0 2242 720D 01 

0 

22 

-0 2242:~20[ 01 

-0 

22 

-0 2248.074C 01 

0 

24 

-0 22480740 01 

-0 

25 

-0 112327-:) 01 

0 

26 

-0 11232720 01 

-0. 

27 

-0. 14322870-02 

0 

28 

-0 14322870-02 

-0 

29 

-0 2932000C 00 

0 

20 

-0 23320000 00 

-0 


CO 

fill 


R12 


8 

0 984S080E 

00 

0 0O0C00OE 

00 

CO 

fl21 


R22 


9 

0 0000000E 

80 

0 1000000E 

01 

CD 

ft21 


822 


18 

-8. 1726480E 

00 

0. 0000000E 

00 


HIC VARIATIONS 


K ’ ‘ y u !•- * r ' 0 

IT 

0J 

ioic*j0?D cn 
7-502<?4S'['- 01 
■’SCi234?[:-uI 
Oy 

42lS43iD 00 
1346510D 02 
1246510D 02 
1262t.?.5D 02 
lli52655D 02 
0Ot100tlOD 00 

0000000:1 00 
00i30300D 60 
0000000D 00 
1333677D 01 
15966:’7D 01 
2059225D 61 
26532250 61 
1303724D 01 
1303724D 01 
7902S26D-01 
790232>-'0-01 
1077255D 01 
10772550 01 

H12 

0 17234802 00 

fl22 

0 0000000E 00 
R22 

0 3348080E 00 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


10, 'It. -75 


lOGr.T 


svsTFri'E; -iir-tF: e 


p‘:cc IP 


111 


\o 

I 

Cn 


NUMBER 


CD 


f I tlGF.N^'BLt'rS f + + 

Pt.Ht 


rMf'fij 


1 

' 0 

8374 240D 

02 


0, 1344142;> 

03 

2 

-0 

8374243D 

02 


-0. 134414SD 

03 


- 0. 

:5370262D 

02 


0 1346210[ 

03 

4 

-0 

8: :’0262[ 

02 


••0 i3462iOD 

03 

m 

,ji 

-0 

3311774D 

02 


0 1363543D 

03 

6 

-0 

8211774D 

02 


-0 13635490 

03 

7 

-0 

111-1433: 

03 


0 000OO0OD 

00 

8 

-0 

1051432D 

03 


0. 00OO00OD 

00 

9 

-0 

1059123D 

03 


0 eooooooD 

00 

10 

-0. 

1212336D 

02 


0 000OO00D 

00 

11 

-0 

10'^?033D 

02 


ci 0000000: 

00 

.4 


' « • .« .4 -.rs 

ol 


y. yt*O3Uo0L- 

00 

13 


21 '£810D 

01 


0 13943 5 iD 

01 

14 

-0 

217f8l0D 

01 


-0. 1854;.5!k 

01 

15 

-0. 

-'7579221' 

OJ 


0 19360 14D 

01 

16 

- *1 

B57922D 

01 


-0 133C014[' 

01 

17 

-0 

2237546D 

01 


0 2071549D 

01 

13 

-0. 

2237546D 

01 


-0 2071549D 

01 

13 

-0. 

113324SD 

01 


0 13O93i40[ 

f-.i 

20 


li:824iD 

01 


ic--i?94C: 


21 

-0 

1133180C 

01 


0 1809266:' 

01 

22 

-0 

li:8l80D 

01 


-0. 18092k:iD 

01 

23 

-0 

2332000D 

00 


0. 1-0772553 

01 

24 

-0. 

23520O0D 

00 


-0. 1073 2551 

01 

25 

-0 

4253243D- 

-01 


0 4214441D 

00 

26 

-0 

4253243D-31 


“O. 4214441D 

00 

27 

-0 

1503070L- 

-02 


0. 7942404: 

-01 

23 

-dt 

150S070D- 

-02 


-0^ 7?42'ie4D 

-01 

23 

-0 

1507533D- 

-02 


0. 79426'7D 

-01 

30 

-0 

150753 3D-02 


-0. 7942677:- 

-01 


011 




H 

1 : 


8 

0 

9396? 30E 

‘30 

0 . 

OO-O0OO0E 

00 

0 

3420200E 

00 

CD 

9 

0 

fill 

0000O00E 

00 

0 

822 

1006i0O6iE 

01 

0 

B23 
p! P i 

00 

CD 

10 

-0 

831 

342O200E 

00 

0 

m32 

00 O000OE 

00 

0 

833 

9;96930E 

00 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


ie.'l6/~S 11 56. 0^ lOGSrB 


SV-.fi:h5 RtfiL-TIHE MON I TOR- ■! O 


PftGF 2 


+ f > ! + EIGFNVfiLOP^ f t 4 


112 


fJUMBfcR 

1 

2 

3 




9 

10 

11 

12 

13 

14 

15 

16 
1? 
1 S 
1 ? 
20 
21 
22 

23 

24 

25 

26 
27 
2S 
2® 
'b 


CD 

8 

CD 

9 

CD 

10 



KEhL 



I MHG 


-0. 

8394S18D 

02 

0 

13 48900D 

02 

-0 

S394alSD 

02 

•-0. 

13 -4890 3f’ 

03 

-0. 

3331 984D 

02 

j. 

1.5'466C‘01' 

03 

-0 

3321 9S4D 

02 

-0 

13466500 

03 

-0 

3312755D 

02 

0 

1 J^6_^204D 

03 

-0. 

3312?55r‘ 

02 

-0 

1363204C' 


-0 

111 ^..990 

03 

0. 

fOOi:3t0.::D 

V*-' 

-fj 

10611820 

03 


1 031 

Cl 

-0. 

1064182r> 

03 


4 n ^.■44Sf•L•• 

01 

-0 

10686O4D 

i. 

0 

52••25:■3[•• 

00 

-o 

10 ;8iJG-10 

02 


52:■25730 

00 

-0 

70082 95D 

01 

0. 

000M000D 

00 

-0. 

2391330D 

01 

0 

1963841C- 

01 


239i320D 


-0. 

1963841D 

01 

-e 

220C1B1D 

01 

0. 

1912S01D 

01 

-0 

2200181 D 

01 

-0 

1913301D 

01 

-0 

2214900D 

01 

0. 

209S213D 

01 

-0 

2214900D 

01 

--0. 

20OS213D 

01 

-0 

li::53l3D 

01 

0. 

18083 04D 

01 

-0 

1135213D 

01 

-0 

18t?8“04D 

01 

-0 

1134; 52D 

01 

0. 

1S07749D 

01 

-0 

1134752D 

01 

-0. 

1S07749D 

01 

-0 

2992000D 

00 

0. 

1077255D 

01 

-0 

2992000L' 

0? 

-0 

107''7255D 

01 

-0 

4255431C- 

-01 

0 

4214530D 

00 

-0 

4255431D- 

-01 

-0. 

4214530D 

00 

-0 

1554468D- 

-02 

0. 

8064297D- 

-01 

-0 

1554468D- 

-02 

-0 

S064297D- 

-01 

-0. 

1554169D- 

-02 

0, 

806453SD- 

-81 

-0 

15541 69D- 

-02 

-0 

3064538D- 

-01 



Hlil 


1=112 



R13 


0 

7660440E 

00 

8 0000000F 

00 

0. 

642788:02 

00 


R21 


H22 



R23 


0 

00C0000E 

00 

0 1000000E 

01 

0 

00100000E 

00 


831 


R32 


C 

R32 


•0 

642'' ^30E 

00 

0. OO0I0000E 

00 

0. 

7660440E 

00 


»!•**« 




SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


VO 

I 

U1 

Ov 


lQ/lS/75 


07 lOGSie 



SVSTbr'.S 

F'EHI -T I hE HuN 1 1 

HP- 4 0 






4 4: i +. t-j 

• f E 1 GL'N'- 'HL Uf- V ■*"> 





fv.inBEP 



RE0L 



irisa 



1 


-0 

S405476D 

02 

tv 

125961 ID 

02 




-0. 

840S47t.D 

02 

--0. 

i:59E.llD 

02 




-0 

f 2^561 ?D 

02 

0. 

l"54F0eD 

02 


4 


— y 

5255612D 

02 

-0. 

i;54603D 

02 


5 


-0. 

8214520D 

02 

0 

12b2468D 

02 




-0 

S214520D 

02 

-0 

1. 6 4 1 h* D 

02 




-0 

lilj.0ieD 

02 

i5 

00O000OD 

00 


8 


-0 

i0S5055D 

02 

0, 

24245E2D 

01 


Q 


-0 

1095055D 

02 

-0 

2424562D 

01 


10 


-0 

79?;25o4D 

01 

Cv 

2093 785D 

01 


11 


-0. 

,'9E25E4D 

01 


20937S9D 

01 


12 


-0 

74S6[2SD 

01 

C 

& G 0 0 1,- D 

00 


12 


-0 

2504203D 

01 

0 

1901 ' 2bD 

01 


14 


-0 

25O42'0gD 

01 

~*u. 


81 


IZ' 


-0 

2305081D 

01 

d 

2021S92D 

01 


16 


-0 

23050S1D 

01 

•-C. 

2021692D 

01 


17 


-0 

21G1242D 

01 

0 

2174427D 

01 


IS 


-0 

21G1242D 

01 

-0 

2174427D 

01 


15 


-0. 

1121 790D 

01 

0 

1S01962D 

01 


20 


— 

1121 79>.it 

01 


10C1982D 

01 


21 


-0 

iiijy'52L' 

01 

0, 

13011.- 2D 

81 


* P 


-y 

IIJ 99&2D 

01 

"tV 

1 6011 i- eii> 

01 




-0. 

299200OD 

00 

0 

1077255D 

01 


£4 


-0. 

2992000D 

00 

-0 

1077255D 

01 


25 


-0 

4239272D 

01 

0 

4214922D 

00 


26 


-0 

4239272D 

-01 

-0. 

4214922D 

00 


C. 1 


-0. 

17t'4581D 

-02 

0 

35925077- 

-01 


«>C 


-0 

1764531D 

“G2 

-8. 

85925071'- 

-01 


29 


-0 

1762995D 

-02 

0. 

8592154D- 

-01 


20 


-0 

1762995D 

-02 

-0 

8592154D- 

■01 


II 


Hll 


P. * -* 


r!l 

L mi 

00 


0 

^;00000OE y0 

0 ‘.'•■ttyf-JoF. 



CD 


fl21 




A23 


5 

0 

0000E100E 00 

0 1000000c 

01 

0 U00O000E 

Oy 

cr* 


021 


P22 


B22 



1C 


-0 3660250E 00 


0 O000000E 0i 


0 5C00000E 00 


PAGE le 


9-57 


SYSTEM STABILITY AS A FUNCTION OF GEOMETRIC VARIATIONS 


ie/lv/75 11 3c. • 07 1 UGSTB 


SYSTEMS REHl.~7IME MGMIiOK-4 0 


M K+i+4 EIGENVALUES + 


114 riiJMBER 
1 
2 

3 

4 

5 

6 
7 

Pi 

3 

10 

11 

12 

13 

14 
33 
16 

17 

18 

15 

20 

“i • 

22 

23 

24 

25 

26 
27 
23 

29 

30 


REAL 

-0 S409J16D 02 
-0. 8409116D 02 
-0. 8197354D 02 
-0 31S7394D 02 
-0. S292330D 02 
-0. 8292330D 02 
-8. 1133632D 03 
-0 1123553D 03 
-0 1123555D C3 
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10.0 COINCIDENT GIMBAL STABILITY ANALYSIS 

In the process of optimizing the suspension system parameters 
for the Coincident Gimbal system configuration so as to give reason- 
able stellar pointing and earth point tracking performance character- 
istics, one of the earth point tracking runs for a particular set 
of suspension parameters showed a ^low divergence as time progressed 
and went completely unstable at about 120 seconds into the run. A 
stability analysis was performed in order to determine whether the 
Coincident Gimbal system was actually unstable as a function of 
the gimbal angles that existed around the 120 second region or 
the instability was numerical in nature since the suspension stiff- 
ness was increased significantly resulting in high order dynamics 
which could not be handled adequately by the 10 msec byte size 
used in the simulation. The results of the stability analysis in- 
dicated that the system was indeed stable and the instability ob- 
gefved on the time simulation was numerical in nature. The data 
that follows shows the dependence of the Coincident Gimbal eigen- 
values as a function of telescope look angle variations upon which 
the above conclusion was based. The telescope look angles that 
were investigated were -35, -40, -45, -50, -60, and -90 degrees. 

In addition, the last set of eigenvalues given in this section are 
those that result when the pointing control loop is opened at the 
control torque point. 
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IPS EARTH POINT TRACKING PERFORMANCE 


Figures 11-1 through 11-126 show IPS Coincident Gimbal 
configuration earth point tracking performance. for various orbi- 
tal altitudes with a 2 Hz pointing control loop bandwidth. The 
recommended suspension parameters referred to on the figure are 
those given in section 11 of the main body of the final report 
and are repeated here for convenience. 
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Figure 11-122. Pedestal y-Axla CM Velocity 
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